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RESULTS CF TESTS USING A 0.02-SCALE MODEL (89-0TS) OF
THE SPACE SHUTTLE INTEGRATED VEHICLE IN THE AEDC

16-FOOT TRANSONIC PROPULSION WIND TUNNEL (IA156A)

by
J. J. Daileda and J. Marroquin
Rockwell International, Space Systems Group

ABSTRACT

An experimental investigation (Test IA156A) was conducted in the
Arnold Engineering Development Center 16-Foot Transonic Propulsion Wind
Tunnel from November 1, 1977 through November 10, 1977.

The objective of the test was to obtain force and moment data on all
vehicle,élemenfs (orbiter, external tank, and each solid rocket bcoster),
wing and vertical tail load indicators, elevon and rudder hinge moments,
and base and body flap pressure data.

Data were obtained in the Mach number range from 0.3 to 1.55 with

rReynolds numbers per foot of 2.7 x 106 to 3.5 x 106. The test was
cenducted using angle-of-sideslip sweeps at fixed angles-pf-attack.
Angles-of-attack and sideslip were both within & range of plus and minus
ten degrges, with the maximum angle being dependent uﬁon ihe requirements
a£ 8 particular Mach number. - |

Configuratibn variations consisted of a series of differential
inboard/outboard elevon'angle settings at zero aileron angle, with ang
without the Shuttle Infrared leeside Temperature Sensing (SILTS) pod on

the orbiter.
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Force data presented in this report were provided by the facility
on April 9, 1980 (Reference 3). Angles of attack and sideslip were
corrected for flow angularities by the ARO personnel. Elevon deflection
angles were corrected by Data Management Services (DMS) per RI Internal

Letter SAS/AERQ/78-221 (Reference 4) dated April 25, 1978, This data

was initially released by DMS under special request project identifica-

tion SPRTSN.

iv



TABLE OF CONTENTS

Page
ABSTRACT iid
INDEX OF MODEL FIGURES 2
INTRODUCTION 4
NOMENCLATURE o : 6
REMARKS ' ‘ 15
CONFIGURATIONS INVESTIGATED | 17
TEST FACILITY DESCRIPTION : ' 25
TEST PROCEDURE : 27
DATA REDUCTION | , . 30
REFERENCES - , 38
TABLES
1. TEST CONDITIONS 39
TI. DATA SET/RUN NUMBER COLLATION SUMMARY ‘ | 40
I11. ELEVON DEFLECTION ANGLES | 52
FIGURES |
MODEL | ' S 53
APPENDIX
TABULATED SOURCE DATA ' 7 76

FORCE DATA (VOL. 1 AND 2)

PRESSURE DATA (VOL. 3, MICROFICHE)



INDEX OF MODEL FIGURES

Figure Title
1. Model axis systems, sign conventions and
reference dimensions.
a. Axis Systems
b. Definition of Deflection Angles and
Wing Coefficients
¢. Wing Moment Reference Center
d. Vertical Stabilizer Moment Reference
Center
e. Definition of Vertical Stabilizer
Coefficients
f. Definition of Elevon and Rudder Hinge
Moment Coefficients
2. Model sketches,
a. Major Model Component Dimensions
b. COrbiter Base Pressure Orifice Iocations
e¢. Orbiter Body Flap Top Surface Pressure
Orifice Iocations
d. Orbiter Body Flap Bottom Surface Pressure
Orifice Locations
e. Ixternal Tank Base Pressure QOrifice
Locations
f. 8So0lid Rocket Boosters Base Pressure Tap
Iocations
g. Sketch Showing Location of 0.02-Scale Model
in the 16T Test Section
h. Piteh Plane and Cross~Flow Plane Flow
Angularity Corrections for Hi-Pitch System
i. Orbiter Nomenclature

Page

53

54

55

56

57

58

59
60

61

62

63

64

65

66

67



Figure

N

INDEX OF MCDEL FIGURES (Concluded)

Title
Model sketches. {Continued)

j. Orbiter Protuberance and Penetration
Configuration

k. External Tank (T39)
1. Solid Rocket Booster (Sp7)
Model photﬁgraphs. |
a. Model 89-0IS in the 16T Test Section
b. Right-Forward Side of Model 89-0TS

¢, Right-Rear View of Model 89-0TS, SILTS
Pod Installed :

.d. Right-Rear Side View of Model 89-0TS

e. Rear View of Model 89-OTS

Page

68

69

70

71
72
73

74

75



INTRODUCTION

The 0.02-scale model {Model 89-0TS) of the space shuttle integrated
vehicle wae tested in the Arnold Engineering Development Center 16-Foot
Transonic Wind Tunnel between November 1, 1977, and November 10, 197TT.
This test, designated TA156A, used a total of 12l occupancy hours in the
facility.

Data were obtained at fixed angles-of-attack between -10 and +10
degrees with angle-of-sidesllp sweeps between -10 and +10 degrees over &
Mach number range of 0.3 to 1.55. Four six-component balances were used
to obtain vehicle element forces and moments. Three éingle-component
balances were used to measure elevon (right wing only) and rudder hinge
moments. Two three-component balances were used to measure wing (left
side) and vertical tail normal force, bending moment, and torsion.

Model configuration variables were elevon deflection sngle and
Shuttle Infrared Leeside Temperature Sensing (SILPS) pod on or off. The
orbiter was instrumented with 19 base pressure taps and 32 body flap
taps. The external tank had 45 base pressure taps, and each SRB was
instrumented with five base pressure taps.

This report provides a description of the test consistinglof remarks
on the conduct of the test, descriptions of the model #nd the-test
facility, details on test procedure, information on data redﬁctioﬁ, and

tabulated test results.



The flow angularity corrections for alpha and beta were revised
after completion of this test; The force data presented in this text
contains the final flow angularity corrected alpha and beta data (Refer—
ence 3). Elevon deflection angles were corrected for loads as specified
in Reference 4.

This report consists of 2 volumes of force data and 1 volume of
tabulated pressure data on microfiche. The volumes are arranged in the

following manner:

MICROFICHE
VOLUME NUMBER CONTENTS PACE NUMBERS
1 TA156A FORCE DATA TABULATIONS -
2 IA156A FORCE DATA TABULATIONS -
3 IA156A TABULATED PRESSURE DATA 1-17
ORBITER BASE (E) D/S 01+E9
3 TA156A TABULATED PRESSURE DATA, 17-30
BODY FLAP (BOTTOM)(F) D/S 01-+E9
3 TA156A TABULATED PRESSURE DATA, 30-43
BODY FLAP (TOP)(G) D/S 01+E9
3 TA156A TABULATED PRESSURE DATA, 43-54
LEFT SRB BASE (L) D/S O1»>E9
3 TA156A TABULATED PRESSURE DATA, 54-65
RIGHT SRB BASE (R) D/S 01-E9
3 IA156A TABULATED PRESSURE DATA, 65-89

ET BASE (T) D/S Q1~E9



NOMERCLATURE

SYMBOL MNEMONIC DEFINITION

Tunnel Parameters

Part, Point run identification

Project, Test ARO, Inc. test identification

M | MACH freestream Mach number

PT . PT freestream total pressure, psfa

P P freestream static pressure, psfa
Q ' Q freestream dynamic pressure, psf
RexlO's RN/L Reynolds number per foot

i freestreém total temperature, °F

TTR freestream total temperature, °R

0.02-Scale Model Test Parameters -

AFA flow angularity in the tunnel piteh plane,
positive up, degrees :

ALFAL launch vehicle angle-of-attack, degrees

ALFALS ATPHAL left hand side solid rocket booster angle-
of-attack, degrees

ALFARS ALPHAR right hand side solid rocket booster angle-~
of-attack, degrees '

ALFAT ALPHAT external tank angle-of-attack, degrees

BETAL 1aunch vehicle sideslip angle, degrees

BETALS BETALS left hand side solid rocket booster

sideslip angle, degrees

BETARS BETARS right hand side solid rocket booster
sideslip angle, degrees



SYMBOL

BETAT

BFA

CABIS

CAFLS

CALS
CBLLS
CIMFLS

CNFiS
CYNBLS
CINFLS
CINLS
CABRS
CAFRS

CARS

CBLRS

NCMERCLATURE (Continued)

MNEMONIC DEFINITION

0.02-Scale Model Test Parameters (Continued)

BETAT external tank sideslip angle, degrees
flow angularity in the tunnel cross flow
plane, positive from right to left looking
upstream, degrees

0.02-Scale Left Hand Side SRB Coefficients (Left Side SRB Balance)

CABLS . base axial-force coefficient

CAFLS forebody axial-fdrce coefficient, CALS-
CABLS

CALS total axiel-force coefficient

CBLLS rolling moment coefficient

CIMFLS pitching moment coefficient

CNFLS normal force coefficient

CYFLS side force coefficient

CINBLIS base yawing moment coefficilent

CYNFLS | » forebody yawing moment coefficient,
CYNIS-CYNBLS

CYNLS 7 total yawing moment coefficient

0.02-Scale Right Hand SRB Coefficients (Right Side SRB Balance)

CABRS base axial force coefficient

CAFRS forebody axial force coefficient, CARS-
CABRS . :

CARS - totel axial force coefficient

CBLRS rolling moment coefficlent



SIMBOL

CIMFRS

CNFRS

CYNBRS

CYNFRS

CABT

| CAFTS
caTs
CBLFTS

CIMTS

CNFTS

CYNTS

CAFT

NOMENCLATURE (Continued)

MNEMONIC

0.02-Scale Right Hand

DEFINITION

SRB Coefficients (Right Side SRB Balance)

{Continued)
CIMFRS |
CNFRS
CYFRS
CYNBRS
CYNFRS

CYNRS

pitching moment coefficient
normal force coefficient

side force coefficient

base yawing moment coefficient
forebody yawing moment coefficient

CYNRS - CYNBRS
total yawing moment coefficient

0.02-Scale External Tank + (SRB Right + SRB Left) Coefficients,

{External Tank Balance)

CABT

CAFTS

CATS

" CBLFIS
CIMFTS
CNFTS
CYFTS

CYNFTS

CYNTS

external tank base axial force_coefficient

forebody axial force coefficient, CATS -
(CABT + CABLS + CABRS)

total axisl force coefficient
rolling moment coefficient
pitching moment coefficient
normal force coefficient

side force coefficient

forebody yewing moment coefficient, CYNIS -
(CYNBLS + CYNBRS) ,

total yawing moment coefficient

0.02-Scale External Tank Forebody Coefficients

CAFT

forebody axial force coefficlent,
CAFTS - (CAFLS + CAFRS)



SYMBOL

CBLFT
CIMFT

CNFT

CYNFT

CABO

CAFL

CAL

CBLFL

_CLHBO

CIMFL

CIML

CNBO-

CYFL

MNEMORIC

NCMENCLATURE (Continued)

DEFIRITION

0.02-Scale External Tank Forebody Coefficients (Continued)

CBLFT

CIMFT

CNFT

CYFT

CYNFT

forebody rolling moment coefficient,
CBLFTS - (CBLLS + CBLRS)

forebody pitching moment coefficient,
CIMFTS - (CIMFIS + CIMFRS)

forebody normel force coefficient,
CNFTS - (CNFLS + CNFRS)

forebody side force coefficient,
CYFPS - (CYFIS + CYFRS)

forebody yawing moment coefficient, |

‘cm'rs-(cmm+cm'as)

. 0.02-Scale Iaunch Vehicle Coefficients {Orbiter Balance)

CABO

CAFL

- CAL
CBILFL
CIMBO

CIMFL

CIMI,
CNBO

CNFL

CRL

orbiter base axial force coefficient

forebody axial force coefficient,
CAL - (CABO + CABT + CABLS + CABRS)

total axial force coefficient
rolling moment coefficient
orbiter base pitching moment coefficient

forebody pitching moment coefficient,
CIML - CIMBO

total pitching moment coefficient
orbiter base normsl force coefficient

forebody normél force coefficient,
CNL - CNBC

total normal force coefficient

forebody side force coefficient



SYMBOL

CYNFL

CAFO
CBLFO
CIMFO

CNFO

CYNFO

ceve
csvT

CTVT

CBW
CNW

CTW

NCMENCLATURE (Continued)

MNEMONIC DEFINITION

0,02-Scale Iaunch Vehicle Coefficients (Orbiter Balance)
(Continued)

CYNFL forebody yawing moment coefficient,
CYNL - (CYNBLS + CYNBRS)

CYNL total yawing moment coefficient

0.02-Seale Orbiter Forebody Coefficients

CAFO axial force coefficient, CAFL - CAFTS
CBLFO rolling moment coefficient, CBLFL - CBLFTS
CIMFO pitching moment coefficient, CIMFL - CIMFTS
CRFO normal force coefficient, CNFL - CNFTIS
CYFO side force coefficient, CYFL -ICIFTS

CINFO yawing moment coefficient, CYNFL - CYNFTS

0.02-Scale Vertical Tail Coefficients (See Figure le)

CBVT bending moment coefficient
CRVT side force coefficient

CVT torsional moment coefficient

0.02-Scale Wing Coefficients (See Figure 1b)

CBW bending moment coefficient
CNW normal force coefficient
CTW torsional moment coefficieht
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NOMENCIATURE {Continued)

SYMBOL MNEMONIC DEFINITION

0.02-Scale Elevon and Rudder Coefficients (See Figure 1f)

CHEI CHEI inboard elevon hinge moment copefficient

CHEO CHEC , outboard elevon hinge moment coefficient
CHR CHR - ‘ rudder hinge moment coefficlent

Model Geometric Nomenclature

CL ‘ centerline
ET "external tank
- HL hinge line
MRC moment reference center
SRB | solid rocket booster
X/Cpp | ratio of a station on thevbody flap to the
: body flap chord (See Figure 2¢)
Xg SRB station
Xo/Io ratio of a station on the orbiter to the
orbiter length
X body station on the external tank
Yo - , : lateral staﬁion on the orbiter,

positive to the right of the plane of
symmetry (See Figure 2b)

Zo _ orbiter water line (Figures 2a and 2b)
a ALPHAQ -— orbiter angleFof-attack, degrees

B BETAO orbiter sidesiip anglé, degrees

Sei ' IB-EILV . inboard elevon deflection angle, degrees

(See Figure 1b)

11



NOMENCLATURE (Continued)

SYMBOL  MNEMONIC DEFINITION

Model Geometric Nomenclature (Continued)

Se OB-ELV outboard elevon deflection angle, degrees (See
° Figure 1b)

$ - PHIO rotational angle on model compbnent surface
(See Figure 2e), degrees

n ratio of spanwise station on orbiter body flap to
total span of body flap, positive from left to

right (See Figure 2b)

ALFAQU  ALFAQU orbiter angle-of-attack, (uncorrected for flow

' angularity), degrees

ALPATU  ALPATU external tank. angle-of-attack (uncorrected for
flow angularity), degrees

ALFLSU = ALTFLSU left SRB angle-of-attack (uncorrected for flow
angularity), degrees

ALFRSU ALFRSU right SRB angle-of~attack (uncorrected for flow
angularity), -degrees

ALPHAT ALPHAI tunnel instrumentation indicated pitch attitude,
degrees

BETA@U BETA@U orbiter sideslip angle (uncorrected for flow
angularity), degrees

BETATU  BETATU external tank sideslip angle (uncorrected for
flow angularity), degrees

BETLSU BETLSU left SRB sideslip (uncorrected for flow.angular-
ity), degrees

BETRSU - BETRSU . right SRB sideslip {uncorrected for flow angular-~
ity), degrees

DEINLR PEINLR right inboard elevon deflection (no load),
degrees

DEGNLR  DE@NLR right outboard elevon deflection (no 1oad),

degrees

12



NOMENCLATURE (Continued)

SYMBOL  MNEMONIC DEFINITION

Model Geometric Nomenclature (Continued)

PHII PHII - Tunnel Instrumentation indicated roll attitude,
degrees '

Pressure Data

CPRV CPBY vertical tail base pressure coefficient
CPTXXX CPTXXX pressure coefficient for tap XXX
CP1 CPl See Data Reduction Section |
cp2 . CP2 | See Data Reduction Section
CP3 CP3 {See Data Reduction Section
© cp4  CP4 See Data Reduction Section
CP5 CP5 See Data Reduction Section
CP6 CP6 See Data Reduction Section
CP7 CcP7 | See Data Reduction Section
CP8 -CP8 See Data Reduction Section
Ccr9. CP9 See Data Reduction Section
CP10 CP10 See Data Reduction'Section

Terms Used in Data Reduction

BW wing bending moment about Y5l05, in-lbs.

NW _wiﬁg nﬁrmal force, 1bs.

™ wing torsion moment about X0130f, in-1bs.

BVT vertical tail bending moment about720503,
in~1bs.

NVT vertical tail normal force, lbs;

13



SYMBOL. MNEMONIC

NOMENCLATURE (Concluded)

DEFINITION

TvT

HEI

HEO

vertical tail torsion moment about X,1414.3,
in-1bs.

inboard elevon hinge moment, in-1lbs.

outboard elevon hinge moment, in-1lbs.

14



REMARKS

A préliminary calibration at the Los Angeles Division of Rockwell
International of the three-component balance for the right wing indicated
that the torsion gauge sensitivity was below the normally acceptable level
for this type of balance. Therefore, prior to the AEDC calibration, the
beam was regauged by AEDC to increase the torsion sensitivity. During the
test lafge zZero sﬁifts were encountered, Check loads showed that there
was fouling between the wing and the fuselage. Repeated attempts were
made during the test to clear the fouling, but all sources of fouling

were not identified until after the test. All wing data where zero shifis
| occurred were recomputed using post-run'balance Zeros. Begsuse of the
problgms encountered during the test, extreme caution is recommended
when using and interprefing wing coefficient data.

| During the test various events occﬁrred‘having & possible effect on
the test results. These items are noted below.

1. OCmn part numbers 801 through 889, there was tape over the elevon
(inboard and outboard) beam/bracket joint line.

2. On part numbers 801 through 1121, a loose wire connection which
could affect wing data was found on the wing torsion gauge.

3. On part number 1096, point 4 and part number 1097, point 1, the
transducer constant for scanivalve number S(KSVS) in the
externsl tank was wrong. A value of 260 was substituted for
these points. . : :

4. On part numbers 1132 through 1188, 1201 through 1216, and 122k

"~ through 1314, the transducer constant (K8V5) was intermittently
out of tolerance (high by as much as 10 percent). The reason
for this condition was never determined. CPT data should be
used with caution when KSV5 is out of tolerance.

15



REMARKS (Concluded)

On part numbers 1188 through 1200, base pressure instrumentation
for the ET and SRB's was inoperative. Equivalent base correction
terms (CP5, CP6, CPT, and CP9) from part numbers 1141 through
1153 were substituted. ,
On part numbers 1224 through 1233, there was tape across the
vertical tail/rudder joint line.
On part numbers 1377 through 1396, the right hand inboard elevon
deflection angle was set at 8 degrees rather than 10 degrees, &as
called for in the run schedule. These runs were repeated with
the correct elevon angle (part numbers 1432 through 1451).
Dataffrom several pressure taps were bad for various reasons at
different times during the test. The data in question were
eliminated from the average in the base pressure correction
calculations. The part numbers, pressure tap numbers, and
correction coefficients affected are given below.

Part Numbers Pressure Tap Number Term Affected
10421073 438 B ¢1 2
1042-1073 439 _ cp2
1042-1111 we P2
1042-1121 ' 1521 o CPT
1399-1419 31l | cPl
1399-1419 312 CP1

16



CONFIGURATIONS IRVESTIGATED

The model for the AEDC-PWT test pericd was an 0.02~scale replica
of the Rockwell International first stage space shuttle vehicle con-
sisting of orbiter, external oxygen/hydrogen tank (ET) and two solid
boosters (SRB's). The vehicle is described by the V(CT70-000002 configu~
ration control drawing. The integrated vehicle géometry is shown in
Figure 2a. . The model was mounted upright in the tunnel through the base
of the orbiter using the AEDC 2.5-inch Task MK ¥XXI balance (AEDC
6-2,5-2.5=1.85-M-C balance). Photographs of the model in the tunnel and
of model details are given in Figures 3a through 3e. |

The external tank and boosters were supported from the orbiter/ET
attach structure using the AEDC-PWT-6-1.SO-1.80-1.12 M balance. Each
SRB wag suppofted from the ET/SEB attach structure using the.AEDC-PWT-6-
1.50-0,50-1.12 M-a and -b (one in each SRB) haianceg. The orbiter balance
measured total vehicle loads; the external tank balance measured ET/SRB
loﬁds, exclusive of the attach structure between orbiter and external
tank; each SRB balance measured only the forces and moments on the
element in which it was mounted, exclusive of attach hardware.

The orbiter was fabricated to the V102 Configuration Outer'Mold
Line Definition (March 15, 1976 OML configuration). _Lines,were
derived from the design entry trajectory 1bik.1, Revision C/C. The
Thermal Protection System (TPS) for these lines is based on the useage
of Silicon Reuseable Surface Insuiation (SRSI). The orbiter model is of

s blended wing/body design with a double delta planform (81°/45° leading

17



CONFIGURATIONS INVESTIGATED (Continued)

edge) wing of 12 percent thickness and full span elevons with gaps between
the outboard and inboard panels and between the inboard panel and the:
fuselage. A single centerline vertical tail with rudder/speed breke
capability is mounted between the Orbital Meneuvering System ((MS) pods
on the aft fuselage, and a body flap is fitted to the lower trailing
edge of the fuselage. The Main Propulsion System (MPS) nozzles were
simuiated, but were trimmed to clea.f the sting support though the base.
The OMS nozzles and all Reaction Control System (RCS) thruster ports in
the forward fuselage and (MS pods were simulated.

Fuselage Outer Mold Line (OML) penetrations and protuberances which
are simulated include:

« Recessed windshields, hatch, and observation windows

- Simulated forward and aft RCS'nozzles

- Cargo bay door hinges

- T-zero umbilical panels

- Vents: cargo bay, wing, OMS RCS, and aft fuselage

- Spanwise steps: Vertical tail/fudder and body flap

The upper surface flipper door panels which blend the wing to the
elevon at all deflections were not simulated. A smooth fairing between
wing and elevon upper surfaces simulated the flipper door paﬁel. The
OV102 Shuttle Infrared lLeeside Temperature Sensing (SILTS) pod was
simulated on the vertical tail. The orbiter model was constructed

primarily of Armco 17-U stainless steel, with TOT6~T6 aluminum used in

18



CONFIGURATIONS INVESTIGATED (Continued)

some non-load carrying components. The mid/aft upper fuselage is
fabricated from a single block with a longitudinal bore into which

" balance adapters can be inserted. The (MS pods are an integral part of
this block. The nose/forward fuselage was fabricated as a hollow shell
and serves as a cover plate for model-mouhted instrﬁmentation.

The vertical tail wﬁs supported on the upper aft fuselage by means
of a strain gauged beam (threeucomponent balance). The rudder/épeed
brake, fixed at zero degrees deflection was'mounted on a gauged beam to
allow for measurément of hinge moments. A separate base plate/lower
aft fuse;age block incorporated the aft GMS/RCS pods, the simulated MPS
and MS noizles, and the body flap brackét recesses. The base plate and
MPS nozzles were cut out for sting clearance. The body flap was mountéd
at.zero degrees deflecﬁion.

Thé right wing, right wing glove, and lower fuselage ﬁft of statién
520 was fab:icated as a single piece. The left wing/wing-glove was cut
off at butt plane 105 and was attached to the lower fuselage by a strain
gauged beam (three-component balance). A labyrinth seel was used along
fhe.gap between the two parts to minimize leakage betweeh upper and
iower surfaces. |

The eievons on both wingé were mounted on individuel beamsvfo allow
for méasurement of hinge moments. Although the beamg on the right and
left wingé were dimensionally similar, cnly those on the right wing Weré

gauged. The elevon deflection angles were set by manually changing the

19



CONFIGURATIONS INVESTIGATED (Continued)

brackets to which the beams are attached., Measured deflection angles are
given in Table ITI. Upper surface seal doors (flipper doors) were not
simulated but a fairing was used between the wing and the elevon. A gap
of from 0.9705 to 0.020-inches was maintained between the fairing and the
elevon.

The external tank was built in accordance with Rockwell International
Interface Control Drawing ICD2-00001, Rev. C, plus Interface Revision
Notices B and C. The external tank is of cylindrical cross-section with
a nominal diameter of 333-~inches and a maximum diameter of 336.2-inches.
The forward portion of the external tank has a tangent ogive nose which
términates in s biconic nose cap over the LOX vent valve. The forward
one-third of the external tank is filled with LCX, and the aft two-
thirds with liquid hydrogen.r Structural stiffeners between the two
vessels result in an area with a slightly larger than nominal diameter.
The aft end of the tank is basically an ellipsoid of revolution.

The entire external tank is covered with a spray-on foam insulation
of varying thickness. Approximate thickneéses are 2.5-inches on the
tangent ogive, 1.0-inch on the cylindrical sections, and 2.Q-inéhes_on
the rear ellipsoid. Model dimensions included this insulation.

The external tank configuration included a number of protuberances
consisting of electrical trays, fluid lines, and attach hardware.
Electrical trays whichrrun parallel to the external tank centerline.were

simulated; those which run up next to the aft orbiter/external tank
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CONFIGURATIONS INVESTIGATED (Continued)

attach hardware were not. The LOX and LHp feed lines were simulated.
The attach hardware that is considered as part of the external tank is
the front and rear orbiter/external tank attach structure which remains
with the external tank aflter sepafation,

The external tank model was constructed primarily of 6061-T651
aluminum alloy with the load carrying components made of Armco 17-4
stainless steel. The model was formed by threermajor pieces to which
the external protuberances were mounted. The three ma jor pieceé con-
sisted of the forward biconic nose; the central eylindrical shell and
the aft closure. The exfernal tank protuberances and simulated aft
attach structures were fabricated Trom Armco'lT-h stainless steel aﬁd
were secured to the tank by mounting buttons and silver solder.

'~ The external tank was attached to the orbiter by the "wishbone"
attach bracket on the forward end and the simulated LCOX and IHp vertical
feed lines on the aft end. These components were scaled to as great a
degree as possible, but were sized for the anticipated loads. The
orﬁitér/external tank attach structure was connected directly to the
balance bridge inside the external taﬁk. Instrumentation 1eads from the
external tank tb the orbiter were attached to the back of each feed line
and were covered with a fairing. The external tank wall in the vicinity
of the attach structure was cut away for clearance bétween the.tank, and
the structure and fairing. The resultant gap was filled with foam.

The Solid Rocket Boosters (SRB's) were built to the same Interface
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CONFIGURATIONS INVESTIGATED (Continued)

Control Drawing (ICD2-00201, Rev. C) and Interface Revision Notices (B
and C) as the external tank. The two SRB's are li6-inch diameter
cylinder;, each with an 18 degree semi-angle nose terminated by a 13.27-
inch diémeter sphere. An 18 degree flared skirt, 208.20-inches in
diameter, protects the rocket nozzle. A flexible donut-shaped seal and
thermal shield is provided between the skirt and the nozzle. SRB
protuberances cbnsist of a forward attach lug, front and rear separation
motors. an aft attach ring. various stiffeners.'and a full-length
electrical systems tunnel.

The Solid Rocket Boosters were made of Armco 17-4 PH stainless Steel,
except for the forward cylindrical shells which were made of 6061-T651
aluminum alloy. Fach SRB was formed by five major pieces to which the .
external protuberanées were mounted., The five major pieces were the
nose, the forward and the center cylindrical shells, the aft cylindrical
shell/skirt assembly and the nozzle. The center cylindrical shells were
fabricated with a vertical split to facilitate assembly and(diéassembly
df the SRB. The SRB protuberances were f&bricaied from aluminum alloy
and stainiess steel, and were secured to the SRB with screws or silver
solder, Fach 8RB is attached to the ET at the full-scale'attach points.
Attach structure components were scaled to-as great a degree as
possible, but were sized for the anticipated loads. The SRB/ET attach
structure was connected directly to the balancé bridge inside the SRB.

The SRB was supported on the bhalance mounted on this balance'bridge,
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CONFIGURATIONS INVESTIGATED (Continued)

Instrumentation leads from the SRB to the external tank were routed
through a slot aft of the forward SRB/ET attach post. A fairing between
the SHB and the ET protected the leads from the air flow. The SRB wall
in the viecinity of the SRB/ET attach structure was relieved for clearance
between the SRB, and the attach structure and fairing. The resultant
gap was filled with foam.

The following nomenclature. illustrated in Figures 2i through 21,

was used to designate model components:

Symbol ‘ - Deseription
B75 V102 fuselage including T-zero umbilical

panels and crew hatch

Ci6 Canopy including recessed windshields and
observation windows

Egl Elevons. including elevon/elevon and elevon/
‘ fuselage gaps

Fi6 Body flap

FRoo Fairings for the forward carge bay door
hinges, 6 per side '

HGq Cargo bay door hinges, 13 per side

M52 s pods

Nyp08 Forward RCS thruster nozzle ports

N1ng Main propulsion system nozzles (inner

surfaces cut away for sting clearance)

NllO‘ MS nozzles
N111 Aft RCS thruster nozzles and ports
Roo Rudder, split into left and right

speed brake panels
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CONFIGURATIONS INVESTIGATED (Concluded)

Symbol Description

Uy Umbilical doors

Vor Vertical tail

Vzg Vertical Tail with (V102 SILTS pod

VT15 Cargo bay vents, 4 per side

VT14 Wing/landing gear bay vents, 1 per side
VTiy Aft Puselage vents, 1 per side

VT17 Miscellaneous vents, ports and penetrations
w131 Cv1o2 Wing

T3g External tank, including all protuberances

(See ICDZ-00201, Rev. C)

827 Solid rocket booster, including all protuberances
(See ICD2-00201, Rev. C)
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TEST FACILITY DESCRIPTION

The AEDC PWT 16-Ft. Transonic Tunnel (Propulsion Wind Tunnel,
Transonic 16T) is a continuous-flow closed-circuit tunnel capsble of
operation within a Mach number range of 2.20 to 1.60. The tunnel can be
operated within a stagnation pressure range of 123 to 4570 psfa depending
upon the Mach number. The stagnation temperature can be‘varied from an
average minimum of about 80 to a maximum of 160°F as a function of
cooling water temperature. Using a special cooling system of mineral
spirits, liguid nitrogen, and liquid air, the stagnation temperature
fange can be varied from +30 to -30°F. Supefsonic velocities are obtained
by use of flexible-wall, Iaval type nozzles.

The test section is 16-ft. square (in cross section) and LO-Tt.
long. The entire test section and suppbrting structure is constructed as
a separate unit, called the test section cart, and is removable from
the tunnel circuit. The ﬁgst section carts may be moved to the model
installation bullding where the test article and assoéiated equipment
are installed;

Two 40-ft. long test section carts are available for testing
throughout the design temperatufe range. These carts are each 22-ft.
long and are used in pairs to form the Lo-ft. long test section. - Each
cart may be used in either.the forvard or aft position in the test
secticn.

The test section is compleﬁely enclosed in a plenum chamber which

can be evacuated, allowing part of the tunnel main flow to be removed
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TEST FACILITY DESCRIPTION (Concluded)

througn the test section perforated walls. thereby unchoking the test

ssction at near sonic speeds and alleviating wall interference effects.
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TEST PROCEDURE

The Hi-Pitch model support system was used for the 0.02-scale force
model test entry. This support system has the capability of pitch rates
up to 8 deg/sec and roll rates exceeding 20 deg/sec. A pitch rate of
approximately 1 deg/sec and a roll'rate of 20 deg/sec was selected for
this test. Sketches and photographs showing the 0.02-scale model sup-
ported on the Hi-Pitch system are shown in Figures 2g and 3a.

The Hi-Pitch support system was mounted into o dummy rocll mechanism
of the standard sting support system and utilized the vertical traverse
feature of the latter system to maintain the model as close to tunnel
centerline as possible within the physical constraints of f36 inches
vertical traverse of the standard sting support system. This limitation
placed the orbiter approximstely 9 inches below tunnel centerline at
sting pitoh angles of O degrees or greater and 32 inches below tunnel
centerline at a sting pitech angle of -ld degrees. Modei angles-of-
attack and sideslip were established by computer cont:olxutilizing the
ﬁydraﬁlic motors of the Hi-Pitch system to position the sting st
appropriate pitch and roll angles.

The test of the 0.02-gecale launch vehicle was conoorned orimarily

with force and moment measurements and the only pressures measured were
those located on the bases of the model components | These pressure
locations are shown in Figures 2b through 2f and are categorlzed as

followsy
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TEST PROCEDURE (Continued)

Ma jor Model Component Model Component No. of Orifices
Orbiter Base 19
orbiter Body Flap 32

External Tank Base , 45

S0lid Rocket Boosters Base 10

Total “1_0'6_-

The types of balances utilized, and the model forces and moments
calculated from their measurements are given below. The balances are

described in detail in Reference 1. i

Balance Model Forces and Moments Measured
Location Type or Caleculated
Orbiter 6-component Launch vehicle normal force, side

force, axial force, pitching moment,
yewing moment, and rolling moment

External 6é-component ET and SRB's normal force, side
Tank force, axial force, pitching moment,

rolling moment, end yawing moment

Left Hand 6-component Left hand SRB normal force, side

Solid force, axial force, pitching moment, j

Rocket : rolling moment, and yawing moment

Booster '

Right Hand 6-component Right hand SRB normel force, side

Solid Rocket force, axial force, pitching moment,

Booster rolling moment, and yawing moment

(>w1ng 3=-component Wing normal force, bending moment,
and torsional moment

Vertical 3-component Verticael stgbilizer side force,

Stabilizer bending moment, and torsional moment

(:)Wing balance data judged unreliable because of the model-balance fouling.

28



TEST PROCEDURE. (Concluded)

Balance : Model Forces and Moments Measured
Location Type or Calculated

Rudder l-component : Rudder hinge moment

Inboard l<component Inboard elevon hinge moment
Elevon

Outboard 1-component Outboard elevon hinge moment
Elevon

Pitch and roll angles of the Hi-Pitch Support System sting were
calcﬁlated from the outputs of potentiometers. Electrical signals from
all position measuring devices, balances, and Scanivalve (:) transducers
were digitized for data reduction. All coefficient data were tabulated
on-line.

The desired tunnel conditions, given in Table I, ﬁere set and angle-
of-sideslip was varied at a nominal constant angle-of-attack, During the
acquisition of pressure data, computer evaluation of the pressure rate-of-
change was utilized and the transducer output was eot acquired for compu-
tational purposes until either the rate of change was within acceptable
limita or a maximum time delay was reasched. Force and moment data were
acquired following the acquisition of the pressure data.

Check loads were placed on the gaged elevons prior to, and following
eech change in elevon deflection angles, and data were obtained through
the computer to verify the calculation of the applied loads. The nominal
and measured elevon deflection angles that were tested are given in Table
IIT and a sketch showing the direction of positive elevon deflection is

presented in Figure 1b.
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DATA REDUCTION

All measured pressures were converted into standard pressure
coefficient form and were tabulated "on-line" at the test facility. Base
pressure corrections were made to normal force, axial force, and pltehing
moment coefficients. In addition, axial force of the external tank and
axial force and yawing moment from both solid rocket boosters were
corrected for base pressure effects. |

Force and moment coefficient data were computed in the body axis
coordinate system (See Figure la) from the balances located in the
orbiter, external tank, and both solid rocket boosters using the pro-
Jection of the orbiter nose on the externsl tank longitudinal center-
line as the moment reference point location. Forces and moments from the
wing, vertical stabilizer, and elevons were computed about moment refer-
ence points unique to the individual model components., The loestion of
the moment reference points and directions of posltive forces and moments
are shown in the sketches of Figures 1b through 1f.

Flow angularity corrections were‘applied to all test data. The
magnitude of these corrections is shown in Figure 2h, These corrections
were determined from the testing accomplished on the Hi-Pitch model
support system and indicate its dependence on vertical location in the
test section. The flow angularity investigation was conducted only at
sting pitch angles of -6, O, and 6 degrees, and although a large change
in pitch-plane flow angularity was determined between 0 and -6 degrees,

1t was felt that extrapolation of AFA at the same rate of change beyond
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DATA REDUCTION (Continued)

-6 degrees was not warrapted. The values of BFA depicted in Figure 2h
were those determined during a previous Tlow angularity calibration at
M = 0.90 for the portion of the test section occupied by the model at
the various sting piteh angles., The corrections of Figure 2h were input
to the calculations of model angleswof-attack arid sideslip as functions
of model roll orientation. |
Pressure coefficients required for base pressure aajustments wvere

computed as follows:

cPl = (1/10) (CPT302 + CPT306 + CPT308 + CPT31l + CPT312
+ CPT314 + CPT315 + CPT316 + CPT317 + CPT318)

cp2 = (1/16) (CPTLOS + CPTLO6 + CPTLOT + CPT408 + CPTh13
+ CPTh1Lk + CPTL1S + CPTL1E + CPTE22 + CPT42L + CPTL30
+ CPTW32 + CPT43T + CPT438 + CPTL39 + CPTLLO)

cp3 = (1/6) (CPT319 + éPT320 + CPT321 + CPT322
4+ CPT323 + CPT32WL)
Pl = (1/2) (CPT325 + CPT326)
cp5 = (1/h) (CPT2202 + CPT2204 + CPT2221 + CPT2222)

CP6 = CPT2225

_ 1507
cP7 = (0.1629) (7/12) :E:CPTi + (0.1629/12) (CPT1509)
' 1=1501 :
1514 1521
+ (0.1629) (L4/12) :E:CPTi + (0.0936) (6/11) ZE CPTy
1=1511 1=1516

31



CP9
CP10

where

o

DATA REDUCTION {Continued)

‘ 1528
+ (0.0936/11) (CPT1523) + (0.0936) (14/11) ZZ CPTy
1=1525
+ (0.2058) (4/13) (CPT1530 + CPT1531 + CPT1543 + CPT154k4)
1541

+ (0.2058) (9/13) ZE CPTy
1=1533
+ (0.2371/6) (CPT1S46 + CPT1549 + CPT1551
+ CPT1553 + CPT1555 + CPT1557)
+ (0.2h65/2)(CPTL563 + CPT1571)
+ {(0.05h1) (CPT15TL)
(1/b4) (CPT2218 + CPT2220 + CPT2223 + CPT222k)

CPT2226

CPTi is the pressure coefficient for pressure tap i.

Base pressure adjustments to the force and moment coefficients were

computed as follows from the pressure coefficients derived above.

For the Orbiter:

CNBO

CIMBO

CABO

(-1/SREF) [tan 14.75°(CP1) (A1) + (CP2) (a2)]
{-1/{(sreF) (LREF)]} [(-L1) tan 1h.75° (CP1) (AL)
-(12) (cp2) (a2) + z1 {(cP1l) (Al-ACO)

+ (cp3) (a3) + (cPb) (Aco)]

(-1/sREF) [(CP1) (Al-ACO) + (CP3) (A3) + (CP4) (aco)]

For the external tank:

CABT

(-1/SREF) (CPT) (AT)
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DATA REDUCTION (Continued)

For the left SRHB:

CABLS (-1/sREF) [(CP5) (a5) + (CP6) (A6)]

i}

CYNBLS

1

-(YS/LREF) (CABLS)
Forrthe right SRB:

CABRS

1§

(-1/srEF) [(cP9) (A9) + (cP10) (A10)}

CYNBRS . (YS/LREF) (CABRS)

These adjustments were applied to the measured force and moment
coefficients to give forebody coefficients.

For the launch vehicle (orbiter balance):

CNFL = CNL - CNBO

CIMFL = CIML -~ CIMBO

CYFL = CYL

CYNFL = CYNL - CYNBLS - CYNBRS

CAFL = CAL - CABO - CABT - CABLS - CABRS

CBLFL CBLL

For the externalvtank and two SRB's (externsl tank balsnce):
CNFTS = CNTS
- CIMFTS = CIMIS

CYFTs = CYTS

CYNFTS = CYNIS - CYNBLS - CYNBRS
CAFTS = CATS - CABT - CABLS - CABRS

CBLFTS = CBLTS
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DATA REDUCTION (Continued)

For the left SEB (left SRB balance):

CNFIS =

CIMFIS =

CYFIS =

CYNFIS =

CAFLS =

CBLFLS =

CHNLS

CIMLS

CYLS

CYNLS - CYNBLS

CALS - CABIS

CBLLS

For the right SRB (right SRB balance):

CNFRS =

CIMFRS =

CYFRS =

CYNFRS =

CAFRS =

CBLFRS =

For orbiter

CNFO =

CIMFO =

CYFO =

CINFO =

CAFO =

CBLFO =

CNES

- CIMRS

CYRS

CYNRS - CYNBRS

CARS - CABRS

CBLRS

alone forebody data:
CNFL - CNFTS

CIMFL -~ CIMFTS

CYFL - CYFIS

CYNFL - CYNFTS

CAFL - CAFTS

CBLFL - CBLFTS
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DATA REDUCTION (Continued)

The external tank alone forebody coefficients were computed as:

CNFT = CNFTS - CNFLS - CNFRS

CIMFT CIMFTS - CIMFLS - CIMFRS

CYFT CYFTS - CYFLS - CYFRS

CYNFT = CYNFIS - CYNFLS - CYNFES
CAFT = CAFTS - CAFLS - CAFRS
CBI¥FT = CBLFTS - CBLFLS - CBLFES
The panel loads were reduced to force and moment coefficients in the
following manner:
For wing bendingrand torsion:
CW = NW/[(Q) (SREF)]
CBW = BW/[(Q) (SREF) (BREF)] -
cTW = TW/[(Q) (SREF) (MAC)]

For vertical tail bending and torsion:

cwvr = wnve/[(Q) (svT)]
CBVT = BVI/[(Q) (svT) (cvr)]
cwT = TVT/[(Q) (svr) (CvT)]

For ele#cn'hinge moments:
HEI/[(Q) (SE) (CE)]
HEo/[(Q) (SE) (CE)]

CHEI

CHEO

5}

For rudder hinge moments:

CHR = HR/[(Q) (SR) (CR)]
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DATA REDUCTION (Continued)

Uncertainties (a statistical combination of systematic and random

errors) of the tunnel freestream properties, aerodynamic coefficient

uncertainties and pressure coefficient uncertainties are all presented in

detail in Reference 2,

A schedule of completed runs is given in Table IT

which is the Data Set/Run Number Collation Summary for the test.

Reference dimensions and constants used were:

Symbol
Al

A2

A3

A5, A9
A6, AL0
AT

ACO
BREF
CE

CR

cvr

11

Value

Model Scale Full Scale
0.12576 ft.2 --
0.0572 ft.@ --
0.04o0k8 f£t.° --
0.04661 £t.2 --
0.0k795 £t.2 -
0.24192 f£t,° -
0.0377 £t.° -
18.734 in. 936.7 in.
1.81k4 in. 90,7 in.
1,464 in. 73.2 in.
3.996 in. 199.8 in.
25.260 1in. 1263.0 in.

36

Descrigtion

Base area #1 {orbiter,
including sting cavity area).

Base area #2 (projected body
flap). '

Base area #3 ((MS pods).

SRB Skirt base areas, each.

SRB Nozzle base area, each.
Base area of the external tank.
Orbiter sting cavity area.
Wing bending reference length.
Elevon reference chord length.
Rudder reference chord length.

Vertical tail reference chord
length.

Horizental transfer distance
between the orbiter base and
the integrated vehicle moment
reference center.



DATA REDUCTION

_ Value

Synmbol Model Scale Full Scale
e 26.594 in. 1329.7 in.
LREF 25.806 in. 1290.3 in.
MAC 9.496 in, k7h.8 in.
SE 0.084 ft.° 210. £t.°
SR 0.0k006 ££.° 100.15 ft.°
SREF 1.076 £t.2 2690, ft.°
SVT 0.1653 5.2 413.25 f£t.°
¥S 5.010 in, 250.% in.
Al 6.730 in. 336.5 in.
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(Concluded)

Descrigtion

Horizontal transfer distance
between the body flap and the
integrated vehicle moment
reference center.

Reference length.

Mean aercdynamic chord.
Elevon reference area.
Rudder reference area.

Wing reference area.
Vertical taill reference area.
Iateral transfer distance
between the SRB base and the
integrated vehicle moment
reference center.

Vertical transfer distance
between the total orbiter base

area and the integrated vehicle
moment reference center.
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TABLE I. TEST CONDITIONS
Dynamic Stagnation
Mach Number| Reynolds Number Pressure, psf Temperature, °F
0.3 2.7 x 1o6 180 100
0.6 3.5 x 106 140
0.7 500
0.8 550
0.85 575
9.90 600
0.92 605
0.94 615
0.95 620
0.96 622
0.97 625
0.98 630
0.99 63L
1.1 643
1.02 64l
1.03 . U7
1.0k 652
1.05 655
1.06 658
1.08 662
1.10 670
1.15 684
1.20 T00
1.25 710
1.30 V T17
1.40 135
1.55 3.2 x 10° 681,
1.k 3.0 x 100 630
1.55 3.0 x 100 650 |
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TABLE II. (Continued)

TEST: IAIS6A _DATA SET. RUN NUMBER cou ATION SUMMARY LDATE e e

I (I U RS S S BT

IDENTIFIER I Xr&Q (Ml-ol-sl-el-d]o [ 41 ¢ T glwl 1 =t

R3391] orsysirs £ |D|819 |r2sl  iwedlnes] e Lot fues | L | R u

| f m i

|92 CFs 1CU ) 506l Wslimdiis e T g a9l L L]

. .93 AP {o.81  lisotngi| 182 {us3 | LgAings) | 1 .

S 1 109t lugbligTings fugajndol L L

S i L1l lnqilngalnazfigdings) I R
% SREEn )05 N6 1n971098 1 199 | 1200 1 N P .
1 1 1L L Lol lrzerlizoa 12031204 [1205] o I . f

B (L piesl lmoglepriipeglizioli2 L Lo L L L )E

| Ao — L de2sy  lizadlmasiizoe |22 (228} | L s

LAl LU (ko) Lelizsojiei {1222 |1233 1T

_ 1 A2 YTl /55 1212 10311214 11215 [ 1216 . . )

| A3 __F1ez 06 1240|124 | 1242 | 143 1244 1 1245|1246 o —_——

1 A4 D 0:§ 1247112481 1243 1250 [125) |1262 NS SO R
A5 0.9 12534254 1255 | 12656 | 1257 ). -, e | S
Ab 95 1258012591 1260 | 1261 {1262 i 1 .

| AT FoS)  lib3ined]izes et 1267 | I

j_.,Ag T ‘ T_T 10 1268 (1263 | 12To 1271 1272 L 1

' 7 13 19 25 3t 37 43 . 49 55 &1 67 7€ 76,

‘lenlnxln_xl..1-1111;1LJAL_4||1|W4~¢111111111111|

vboax. LL..ALJ J_..I-..-L_l_.._l._J..L.L...lw.l..uLA._

C) ﬁ: O, 14) i“éa,_‘fgo

COEFFICIENTS IODVAR (R IDVAR {2)  NDV
0 .i&a" . ) A= 0,24526° X
a or B JA), B' 5 - S l% > é g0 SR
SCHEDULES 6 , /0 E H O, T - _ A
T NASA-MSFC-MAF

s Lol



9y

TABLE II. (Continued)
TEST: FAIS6A _..,J DATA SET/ RUN NUMBER COL( ATION SUMMARY LATEW AOUUPPUSNRSU P —
— _ — e PC o o ‘“‘“M":&‘.IL SITE—
IDENTIFIER CONFIGURATION - # &;r{%&: Mﬁ_ m';é ZBT --b - ;;_[ = 6 ) A : ézpméa—.—m-{;é; m;;,;h-:-d::”jmmwhlr
RE: 3M|orsesirs  FI (Dlls lis]  |ruslerjizis i e || o]
| _BO) LLL4e28]  D2my2iqiego sl pag2y L L
|| Bl - LLL L 1kHoL 1028310810285 11286 [ 287} | S0 D B |
| B2 Y VLN [essl  liassliasaliegolindifmaz] | _ |1 | )
B3 FIO [ICL11T |06]  |i295)1278 | 1297 | 1255 299 [olpor ) | L1 1]
Lo oedl Dilil o8]  |Bo2lizoz)304]1306| 11314 I I S
e 65 A 0'8 i /322 ' I N AT SN W W— — i
1 B y \ | 09} lmeglqrziopi3n 2] | 1 b | I
L. Brlers Fl L if 1 je8l | 1 lmad| 1 ¢
B L | | 95]  lzas]imop] 327 [1228 |1329 e
| B 105 1330133 1332 | 12831334 S N
¢o l-i0 13351 1336] 1337 | 1338 1339 ) _ i
¢ | Pas) el ol pua iz | 1345 i -
L2 T 1 lkes AL 37| 1348 11249 1350 ) N N
| e3 FrR 1-2 {115 1355|1356|1357 |1358 [1359 |
cA 125 13601361 [i362.[12%3 {1364 1
5 JHo) 1365|6136 | 1363 | 1369 ‘
BRI Y Y v sl L lizgalim13 174
1 7 13 19 25 N 37 43 - 4% 5% B 9] &7 7% 76,
411.L1L1;1114‘L1.11.l1 . nnlllllnllllilAlJlllLLLj_J“L.l_L_LJnL.LJ.LLWLA_J-J__LA_L_LJJ._L«L-
o on 8 L £8° COEFFICIENTS 2) B=0, +45 _téoc\»“.m o 'Dvéﬁ ‘2) OV
SCHMEOULES = = 0,265, 2/0° E) ‘B- 04;-*60, - A
e) p-=o, 4% +6° 8¢ NASA-MSFC-MAF

M5 coh



Ly

TABLE II. (Continued)

TEST: TAIS6A DATA SET/RUN NUMBER COLL ATION SUMMARY TJ‘TE e
e T T T T T T T T
e s A e T E TR e o
g1 serforsesiers A3 plala sl [mglaloselsel 11 L L1 1
lesl A { Llrasl  1i3g2|isga|13g4 | 1385 ]138¢ O R A R N
LY - LAy fedoy 187 [i388ya8g V13Fo a3y L L |
. |p0 YU T sl lmalmalimgdsislete] | | _ .
kY e LIl L 1ol Loswlmoo ot oz limes] 1 1 b
D2 /25 1Hod| 1HoE] 1406 | 1407 | 1408 N N .
o3| JERE ) I e e A A 2T _ -
... B O O O 2 N T D T W L[5 S U U NS N A Sy £
| D5 I REA NIRRT I 12 O I A A I I I T O A |
| 1 Db —ms| bl | ks] s wmlusg masldael | L1 L L Lo e
(R ' NN RN IEY S e VY V] Y T O I e 1
1 D8 | )-40 192 3 Y 1945 194l | ‘ B .
1™ , ) Yoless]  laazlias)igag | Hsojids) X I B N S
Eo| Flb ~7 1r4o]  |M56|1H5T1458 | 1459|1960 1 )
Ef _ ¥ |5 1550 ot o] 1463 b | 1465
E? FiTi (|12 Mo ML 704 7] | 1472 473 .
! £3] v P L | Jess] |l iz [swrs| 8
=] A8 LY 1Y Lgol [ms2lmsad ey 185] 1480
v 7 3 18 2% 3 37 a3 a9 55 £t 67 7576

WW.LM@LLMM adaada s basa L_LL_L_L_L_L__L_L,L_L,LL_J.__J_LJ.L—.LJLA—

IDVAR {1} IDVAR {2) NOV

COEFFICIENTS '
o OrR B A) iéf- O;a‘:bo Bz 0,240, £6° L .
SCHEDULES ﬁ} ﬁno}¢6°:ilo° L = J:é;_i:g‘c'. N

-

0) ﬁ# 0, £45 :t:é",i:g" NASA-MSFC-MAF

oS G



8%

TABLE IT,

(Continued)

TEST: _ IAI56A | DATA SET, RUN NUMBER COLL ATION SUMMARY @’*“ — ]
DATA SET N :‘J—hw-’wawum‘md DR ) "
IDENTIFIER SONFIGUE ATION i VA vt S R mi i AT T e e S MA”{NE,.,M.?; ,,,,,, :
T - Jpleadem lof=glel-l Lo Iy T elg ol ~ [ T 1
R$78E5| 015 +301715. FIS |2 3-7 155E | H8T488) 1459 14% 144_/_ b
) 1 N R S O S | -
_Eb| F , 0] 2 1hoSE | lapaas 961497 {1498 | d..
ET) VL [Tre] - Demfisaisor Jrov2]imes
: R LS L S S S I S }
3 S N | é IR B e A N e ]
o YEl Y YNV es] b sl ‘ |
‘ 5 Y T OUTTT _ N T 2 i 7 Z
- PO VU, it - S S S - .. . F_._ T I T R - e - z
rd
T ST N ——— e RN S S R R —— - e — - y . - -l (l
s 4]
- . 4 I R R S | IR
T S . — NS NI B o . i SN A
e ey o ~ ———— R S, o~ - S e o i
1 | 7 13 19 23 31 37 a3 83 55 S DU Y ASRUA ..
‘.IIILI;LJL]I‘.|n;l.n;n;ll;;nnllllnllIJJ;_LLJ__L_L_L.‘LI_LJJIHLIJ_.L_L,L_L_LlJJ;l__,_,LA_A_..LL.I—L
aon 8 A) ﬁ: O'\:tGO COEFFICIENTS D) ﬁ O,il.[" té}g\mq n 1IDVAR (?)_"‘ND\/
SCHEDULES B) .52 Oy +6° ¢ 10° I3) b O-\ +6% ) 8% N

C) P=o,24°,26%2 3"

NASA-MSFC-MAF

oM. O



TABLE II. (Continued)

FORCE DATASETS

R8NV$$S —~ Launch Vehicle Aerodynamic Coefficients
R8N@$$S - Orbiter Aerodynamic Coefficients
RBNWSS - Wing Data Coefficients
R8NF$$ - Pressure Data and Vertical Tail Data
RBNM$S - Miscellaneous
R8NT$$ -~ ET Alone Aerodynamic Coefficients
R8NS$$ - ET + Left and Right SRB (ET balance)
R8NL$S - Left SRB Aerodynamic Coefficients
R8NR$$ - Right SRB Aerodynamic Coefficients
R8NNSS - Left SRB
R8NPSS$- — Right SRB

' PRESSURE DATASETS
P4ACE$$ - Orbiter Base Coefficient of Pressure Data
P4CF$$ - Body Flap (Bottom) Coefficient of Pressure Data
P4CGS$ —~ Body Flap (Top) Coefficient of Pressure Data
P4CLSS - Left SRB Base Coefficient of Pressure Data
P4CR$$ - Right SRB Base Coefficient of Pressure Data
P4CT$S$ - ET Base Coefficient of Pressure Data

FORCE DATA - COEFFICIENT SCHEDULES

LAUNCH VEHICLE

Datasets R8NVOl thru 32, 34 thru 37, 40 thru 98, AO thru E9

ALPHAQ BETA¢ CNL CNFL CAL CAFL CIMFL CYFL CYNL CYNFL
CBLFL

ORBITER
Datasets R8N@OL thru 32, 34 thru 37, 40 thru 98, AO thru E9

ALPHAQ BETAQ CNF§} CAP$ CLMF@ CYF@ CYNF$ CBLF@ CNB@
CAB@ CLMB9

WING
Datasets R8NWOL thru 32, 34 thru 37, 40 thru 98, AO thru E9

ALPHA¢ BETAQ CNW CBW CTW CHEI CHE® IB-ELV ¢B-ELV PHII
ALPHAT MACH

J.49



TABLE II. (Continued)

FORCE DATA — COEFFICIENT SCHEDULES (Continued)

VERTICAL TAIL

Datasets R8NFOl thru 32, 34 thru 37, 40 thru 98, A0 thru E9

ALPHA¢ BETA$ CP1 CP2 CP3 CP4 CPBV RUDDER CHR CNVT
CBVT CTVT

MISCELLANEOUS

Datasets R8NMO1 thru 32, 34 thru 37, 40 thru 98, Ao thru E9

ALPHA@ BETA@ ALFAQU BETAGU PT P Q TT AFA BFA DEINLR
DE@NLR

EXTERNAL TANK

Datasets R8NTO1l thru 32, 34 thru 37, 40 thru 98, AO thru E9

ALPHAT BETAT CNFT CAFT CLMFT CYFT CYNFT CBLFT CABT
cp7 ALPHAY BETA¢

(2) SOLID ROCKET BOOSTERS + EXTERNAL TANK

Datasets R8NSOl thru 32, 34 thru 37, 40 thru 98, AO thru E9

ALPHAT BETAT CNFTS CATS CAFTS CLMFTS CYFTS CYNTS
CYNFTS CBLFTS ALFATU BETATU

LEFT SRB
Datasets R8NLOl thru 32, 34 thru 37, 40 thru 98, AO thru E9

ALPHAL BETAL CNFLS CAFLS CLMFLS CYFLS CYNFLS CBLLS
CABLS CYNBLS CP5 CP6

RIGHT SRB
Datasets R8NRO1l thru 32, 34 thru 37, 40 thru 98, AO thru E9

ALPHAR BETAR CNFRS CAFRS CLMFRS CYFRS CYNFRS CBLRS
CABRS CYNBRS CP9 CP10

50



TABLE 1I. {(Concluded)

FORCE DATA - COEFFICIENT SCHEDULES (Concluded)

LEFT SRB
Datasets R8MNNO! thru 32, 34 thru 37, 40 thru 98, AO thru
ALPHAL BETAL CALS CYNLS ALFLSU BETLSU
RIGHT SRB
Datasets R8NPOL thru 32, 24 thru 37, 40 thru 98, Ao thru

ALPHAR BETAR CARS CYNRS ALFRSU BETRSU

PRESSURE DATA - COMPONENTS

Datasets P4C$01 thru 32, 34 thru 37, 40 thru 98, AOC thru
contain CP for taps located in the following components:

$ = E ORBITER BASE
F BODY FLAP BOTTOM
G BODY FLAP TOP
1. LEFT SRB BASE
R RIGHT SRB BASE

T ET BASE

51
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TABLE III.

FLEVON DEFLECTION ANGLES

e , 9€8
o | R | R
12 11.88 12.12
10 9.90 10.02
& 7.82 8.10
Sey » deg
; Left Hand Right Hand
Nominal Measured Measured
-7 -6.95 -6.88
-2 -2.00 -2.30
2 2.00 1.88
> 5.00 5,00 .
9 9.00 8.92
11 11.07 11.25
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Notes:

Fasitive directions of force coefficients,
moment coefficients, and angles are
indicated by arrows

For clarity, origins of wind and stability
axes have been displaced from the center

of gravity

Figure 1.

a.

: Axis Systenms
Model axis systems, sign conventions and reference dimensions.
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b. Definiticn of Deflection Angles and Wing Coefficients
Figure 1. Continued.



—~WING MRC

Xo 26.14 — - - S B

¢, Wing Moment Reference Center
- Figure 1. Continued.
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d.

pA 10.06
o
' \

28.29

Vertical Stabilizer Moment Reference Center
Figure 1. Continued.
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e,

Definition of Vertical Stabilizer Coefficients
Figure 1. Continued.
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f. Definition of Elevon and Rudder Hinge Moment Coefficients
Figure 1. Concluded,
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a. Major Model Component Dimensions
Figure 2. Model sketches.
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Tap Zo ¥o Tab zo Yo
301 10.84 0 318 8.04 -2.08
Joz 10.1 0 319 10.28 -1.1
306 6.04 0 320 9,84 -1.78
308 9.58 -0.78 321 10.44 -2.08
311 6.04 -0.76 322 9.4 -1.92
312 B.78 -1.586 323 8.78 -2.14
314 6.04 ~-1.56 324 9.3 -2.6
315 8.28 -2.06 325 CAVY 0
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b.

Orbiter Base Pressure Orifice Locations
Continued.

Figure 2,
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n X/CBF
-.10 .20 | .60 | .95
.10 405 | 406 | 407 | 408
1,20
.35
.50 413 | 414 | 415 | 416
.65 | 422 424
.80 430 432
.90 437 | 438 | 439 | 440
Cgr = 1.62 Inches X/CBF
Q i - ~.10
= & @ i - .20
3 <> < .60
- & $ & .95
n .90 .80 .65 .50 .35 .20 .10

Orbiter Body Flap Top Surface Pressure Orifice Locations

Figure 2.

Continued.
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d.

Orbiter Body Flap Bottom Surface Pressure Orifice Locations

Figure 2. Continued.

n X/CpF
-.10 .20 .60 .95
.10 401 402 403 404
.20
.35
.50 409 410 411 412
.65 418 420
.80 426 428
.90 433 434 435 436
CBF = 1.62 Inches x/CBF
© $ 44} -.10
& —$ & & & .20
@ —¢— & .60
& L - T .95
.10 .20 . .35 .50 .65 .80 .90
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¢, deg
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e. External Tank Base Pressure Orifice Locations
Figure 2. Continued.
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43° T5p.

tgft SRB Bame

2204 \
2221
- 2225 \
2202 2242/
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Heat
Shield
Right SRB Base
'h"“““"“ : 45° Typ
_,,—f”‘ 2234
218
—~—— - 2226
2223 222

Heat _4////
Shield

f. So0lid Rocket Boosters Base Pressure Tap Locations

Figure 2.

Continved.
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‘SOLID DIVERGED WALL SECTION
TO ALLEVIATE STRUT BLOCKAGE

SOLID |
/ AREA - PERFORATED MODEL SUPPORT

WALLS STRUT
< -

E |
E

STA.
40

g. Sketch Showing Location of 0.02-Scale Model in the 16T Test Section
Figure 2. Continued.



Pitch Plane Flow -0.6 7
Angularity, deg
AFA -
-0.4 7T
-0.2 T
L 1 1 1 ! 1 i 1 { 1 1 J
-12 ~8 -4 0 4 8 12
ALFI

Sting Pitch Angle, deg

Crogssflow Plane Flow
Angularity, deg BFA 0.6 T

— 1 t L 1 | 1 { 1 | i |
-12 -8 -4 0 4 3 12
Sting Pitch Angle, deg ALFI

h. Pitech Plane and Cross~Flow Plane Flow Angularity
Corrections for Hi-Pitch System
Figure 2. Continued.
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i.

Crbilter Nomenclaiure
Figure 2, Continued.
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j. Orbiter Protuberance and Penetration Configuration
Figure 2.

Continued.
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External Tank (T
Figure 2. Continue
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Figure 2. Concluded.
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a.

Model 89-0TS in the 16T Test Section
Figure 3. Model photographs.
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Right-Forward Side of Model 89-0TS. Note oversize Orbiter/External Tank
Figure 3. Continued.
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Right-Rear View of Model £9-0TS, SILTS Pod Installed
Figure 3. Continued.
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d.

Right~-Rear Side View of Model 8950TS. Note Instrumentation Fairings
Behind Vehicle Feed Lines and Foam under Attach Structure
Figure 3. Continued.
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e. Rear View of Model 89-0TS
Figure 3. Concluded.
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TABULATED SOURCE DATA
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DATE 0S5 AUG 80

REFERENCE DATA

0000 SQ.FT. XMRP
3000 INCHES  YMRP
3000 INCHES  ZMRP
.0200
RUN NO.
BETAO CNL
-6.620 .02980
-.356 .00280
5.8u48 -.00460
GRADIENT .00000

"REFERENCE” DATA

SREF = 2880.
LREF = 1280.
BREF = -1290.
SCALE =
ALPHAQ
-.21e
-.285
-.308
SREF = 2690.
LREF = 1290.
BREF = 1290.
SCALE =
ALPHAQ
-.307
-. 309
-.343

0000 SQ.FT. XMRP
2000 INCHES  YMRP
3000 INCHES  ZMRP
0200
RUN NO.
BETAC CNL
-6.7886 .03930
=446 01110
5.803 . 00590
GRADIENT .00000

[ ]

LA156A FORCE DATA WITH FLOW ANGULARITY CORRECTION

1AI156A, AEDC PWT 1B6T-470, 0T S

§76.000
.000
“00.000

aol/s @

CNFL

.00880
-.01640
-.028570

.Qooco

0 IN,
0 IN.
0 IN.

RN/L

L

XT
YT
27

AL

3.51

.£7880
.27840
..28350
-00000

GRADIENT INTERVAL =

CAFL CLMFL
.10200 -.03880
.10710 -.01790
.10910 -.02430
.000090

.goooo

TA196A, AEDC PWT 18T-470, 0T S

876.000
.000
400.000

803/ 0

CNFL

01780
-.00820
-.01E60

.00000

0 IN,
0 IN.
0 IN.

RN/L

c

xT
YT
yal

AL

3.50

28740
.€8290
.29140
.00000

IB-ELV
BOFLAP
RUDDER
MACH
-5.00/ 5.0
CYFL
.28190 -

.02260 -,

-.21850
.ooaoo

1B-ELY
BOFLAP
RUDDER
MACH

GRADIENT INTERVAL = -5,00/ 5.00

CAFL CLMFL
.10760 -.04610
410 -.02400
. 11360 -.03180
-00000 .00000

CYFL

.29780 -
. 02880 -
-.22200
Nahjefuls

PAGE i
(RBNV01) { 10 MAY 80 )
PARAMETRIC DATA
= 10,000 OB-ELV = 5.000
= .000 SPDBRK = .000
= .000  SILTS = .0o0
= .600  RN/L = 3.500
0
CYNL CYNFL " CBLFL
.12390 -.12180. L 04440
00910 -.00890 .00190
,09800 .C9610 -.03510
.00000 .00000 .00000
(RBNV0O2) ¢ 10 MAY 80 )
“ 'PARAMETRIC "DATA
= 10.000 OB-ELY = 5.000
= .000 SPDBRK = .000
= L0680 SILTS = .000
= .700 RN/L = 3.500
CYNL CYNFL CBLFL
. 13220 -.13000 . 04BY40
.01310 -.01290 .00210
.1go00 .08810 -.03530
.00000 .00000 .0ooao



DATE 0% AUG 80 TA156A FORCE DATA WITH FLOW ANGULARITY CORRECT!ON PAGE c

lA156A, AEDC PWT 1BT-470, 0O T S (RBNVD3) { 10 MAY 80
REFERENCE DATA PARAMETRIC DATA
SREF = 2680.000D SQ.FT. XMRP = 976.0000 IN. XT [B-ELV = 10.000 OB-ELV = 5.000
LREF = }1290.3000 INCHES YMRP = .0000 IN, YT BOFLAP = .0oo SPDBRK = .000
BREF = 1290.3000 INCHES IMRP = 400.0000 IN. ZT RUDDER = .000 SILTS = .000
SCALE = .0200 MACH = .800 RN/L = 2.500
RUN NO. 804/ 0 RN/L = 3.50 GRADIENT INTERVAL = -~5.00/ 5.00
ALPHAO BETAQ CNL CNFL CAL CAFL CLMFL CYFL CYNL CYNFL CBLFL

-.318 -6.863 .05310 .032100 . 30430 . 12200 -.05790 .3084C -.13720 -.13%210 .04730

-.3e2 -.508 .01810 -.00060 .284490 . 12520 -.03440 .03380 -.01480 -.01450 .00350

-.361 5.804 .01380  -.00770 . 30450 . 12820 -.04070 ~-.23130 . 10530 . 10340 -.03610

GRADIENT .000900 .00000 .0o000 .00000 .000090 .Qoooo .00000 -0ooo0 .0000¢
TA1SBA, AEDC PWT 16T-470, O T § (RBNVOY4) { 10 MAY 80

- -REFERENCE DATA . ‘ P PARAMETRIC “DATA
SREF = 2690.0000 SQ.FT. XMRP = 976.000C IN. XT IB-ELV = 10.000 0B-ELV = 5.000
LREF = 1290.3000 INCHES YMRP = .0000 IN. YT BOFLAP = .000 SPDBRK = .000
BREF = 1290.3000 INCHES ZMRP = 400.0000 IN, 2T RUDDER = 000 SILTS = .000
SCALE = .0200 MACH = .850  RN/L = 3.500
RUN NO. 805/ 0 RN/L = z.80 GRADIENT INTERVAL = -5 00/ 5,00

ALPHAO BETAD CNILL CNFL CAL CAFL CLMFL CYFL CYNL CYNFL CBLFL -

-.323 -6.768 . 05620 03290 .32380 .13510 -.06070 .311e0 -.13830 -, 13640 .Qu780

=-.325 -.526 . 02590 .00540 . 305320 . 13050 -.03980 .03380 ~.01480 -. 01450 .00340

-.372 - 5.679 .01260 =.00880 .31830 . 13650 -.04020 -.22660 10180 .09970 -. 03460

GRADIENT .00000 .000G0 .00000 .poooo .0o000 .00000 .goooo -00000 -00g00n



o S PR e /

Y

DATE 05 AUG 80 IA1S6A FORCE DATA WITH FLOW ANGULARITY CORRECTION PAGE 3
[AISBA, AEDC PWT 167T-470, O T S {RBNVO5) { 10 MAY BCO )
REFERENCE DATA - PARAMETRIC DATA
OREF- = 2630.0000 SQ.FT. XMRP =  976.0000 IN. XT IB-ELV = 10.000 0B-ELV = 5.000
LREF = 1290.3000 INCHES YMRP = L0000 IN. YT :  BOFLAP = .000 SPDBRK. = .000
BREF = 1290.3000 [NCHES ZMRP = 400.0000 IN. 2T ‘ RUDDER = ~.000 SILTS = .000
SCALE = .0200 : - MACH = .900 RN/L = 3.500
RUN NO. 80B/ 0 RN/L = 3.50 GRADIENT INTERVAL = -5.00/ 5.00
ALPHAQ BETAO CNL CNFL CAL CAFL CLMFL CYFL CYNL CYNFL CBLFL
-.339 =5.784 .04510 .21740 . 34770 . 15150 -. 04530 .31070 -.13800 -.13610 .0u880
-. 340 -.528 .01720 -.00380 . .32830 14790 -.0315¢  .03500 -.01500 - -.01470 .00360
-.387 5.707 .00500 -.01830 . 34360 15410 -.03110 -.23120 . 10260 . 10080 -.03630
GRADIENT .00000 .00000 .00000 .000G0 .ggooo .06000 .08000 .00000 .0000¢
TA1SBA, AEDC PWT I6T-470, O T S . (RBNVOE) 1 10 MAY 80 )
REFERENCE DATA = ' . PARAMETRIC DATA
SREF = 2690.0000 SQ.FT, XMRP = §76.,0000 IN. XT IB-ELV = 10.000 OB-ELV = 5.000
LREF = 1290.3000 INCHES YMRP = L0000 IN. YT BDFLAP = .000 SPOBRK = . 000
BREF = 1290.3000 INCHES ZMRP =  u400.0000 IN. 2T RUDDER = .000 SILTS = .0co
SCALE = .0200 : MACH = .920 RN/L - 3.500
‘ RUN NO. 807/ 0 RN/L = 3.50 GRADIENT INTERVAL. = -5.00/. 5.00 )
ALPHAO BETAOQ - CNL CNFL CAL CAFL CLMFL CYFL CYNL CYNFL CBLFL
-.3ug ~6,787 - .033950 .01430 . 36540 . 16360 -.04190 .30830 -.13480 . -.13290 .04B8e0
=.343 -.555 .01590 -.00560 . 34360 .15810 ~.02610 .03510 ~-.01490 -.01460 .00380
-.389 5.691 .0o460 -.01e40 .36070 . 16650 -.02670 -.23390 . 10350 10170 -.03680

GRADIENT .¢oooo .00000 .0oo0oe .00000 .ooooo .00000 .ogooo . 00000 .00000



DATE 05 AUG B0 IA156A FORCE DATA WITH FLOW ANGULARITY CORRECTION PAGE 4

TAISBA, AEDC PWT 168T-470, O T S B (R8NV07) { 10 MAY B0
REFERENCE DATA . PARAMETRIC DATA
. SREF = 286380.0000 SO.FT. XMRP = 976.0000 IN. XT - ’ IB-ELV = 10.000 OB;ELV = 5.000
- LREF = "1290.3000 INCHES YMRP = .0000 IN. YT BOFLAP = .000 SPDBRK = .000
BREF = 1280.3000 INCHES ZMRP = 400.000C IN. ZT RUDDER = .000 SILTS = .000
SCALE = .0200 MACH = .940 RN/L = 3.500
‘ RUN NO, 808/ O RN/L = 3.50 GRADIENT INTERVAL = -5.00/ 5.00

ALPHAQ BETAO CNL CNFL CAL CAFL CLMFL CYFL CYNL CYNFL CBLFL

~.350 -B6.771 .04 040 01410 . 38460 17570 -.03800 .30810 -.13330 -.13110 .0uBuD

-.343 -.582 .014t0 -.01360 . 36680 L7140 ~.01150 .03550 -.01550 -.01510 .00440

-.393 5.795 . 00430 ~-.02060 . 38260 . 17840 -.021860 -.238920 . 10510 . 10300 -.03800

GRADIENT .00000 .0po0o .aoooo .00000 .00600 .00000 .ocecoo .00000 . .00000
[A1D6A, AEDC PWT 168T-470, O T S (RBNVOB) ¢ 10 MAY 80 )

REFERENCE DATA ‘ PARAMETRIC DATA
SREF = 2690.0000 SQ.FT. XMRP =  876.0000 IN. XT IB-ELV = 10.000 0B-ELV = 5.000C
LREF = 1290.3000 INCHES YMRP = L0000 IN. YT ‘ BOFLAP = .000 SPDBRK = .0oo0
BREF = 1290.3000 INCHES ZMRP = 400.0000 IN. ZT RUDDER = .000 SILTS = .000
SCALE = .0200 - MACH = .950 RN/L = 3.500
RUN NO. 816/ 0 RN/L = 3.50 - GRADIENT INTERVAL = ~-5.00/ 5.00

BETAQ ALPHAQ CNL CNFL CAL CAFL CLMFL CYFL CYNL CYNFL "CBLFL

.566 -5.898 -. 36560 -.39100 . 388390 .17160 .12910 -.022%0 .00880 .00860 -.00100

.266 -1.0585 -.04340 -.086720 . 38560 . 18930 .01600 -.00920 .00270 .00270 -.000%50

. 197 .029 .03170 .00720 .37480 .17220 -.01730 -.00460 .00080 .00080 .uocoo

-.170 5.745 . 39950 . 37550 . 36470 16420 -.17160 .01820 -. 00840 -.00830 .Q0340

GRADIENT .06830 . 06865 -.009397 -.01578 ~-.03073 .0oueY -.00175 -.00175 .00046



DATE 05

SREF
LREF
BREF
SCALE

won

[/ )

AUG 80

2630.
1290.
1290.

ALPHAQ

SREF"
LREF
BREF
SCALE

~-.433
-.362
-.330

REFERENCE DATA

@

0000 SQ.FT. XMRP"
3000 INCHES  YMRP
3000 INCHES  ZMRP
.0200
RUN NO.
BETAO CNL
-6.912. L0070
-.185  -.00080
5.845 .02900
GRADIENT ,00000

- REFERENCE -DATA

2690.
1290.
1290.

ALPHAO

-.432

-.372

0000 SQ.FT.  XMRP
3000 INCHES  YMRP
3000 INCHES  ZMRP
.0200
RUN NO.
BETAQ CNL
-6.901 .00220
-.535 -.00590
5.840 .02230

-.3ue

GRADLENT

.00000

TA1S6A FORCE DATA WITH FLOW ANGULARITY CORRECTION

[A1S6A, AEDC PWT i{BT-470, O T S

876.0000 IN.
.0000 IN.
400.0000 ‘IN.

8c0/ O RN/L
CNFL
-.02130
~-.02470
.N0aso

.00GC0C

IAISEA, AEDC PWT 16T-470, O T S

976.0000 IN.
L0000 IN.
%00.0000 IN.

818/ 0 RN/L
CNFL
-.02640
-.03010
-.00E20

© .0ooQo

XT
YT
ral

«  3.50

CAL

. 39230
. 37650
.33150
.00000

XT
YT
Fal

= 3.50

CAL
.40430
. 39060
.40500
.00000

GRADIENT INTERVAL

“CAFL
17370
. 17320
. 18090
.00000

GRADIENT INTERVAL =

CAFL

. 18150
. 18080
. 18590
.00000

CLMFL
-.02070
-.00540
-.02710

.00000

CLMFL
-.0t500
-.00080
-.01900

.00000

1B-ELV
BOFLAP
RUDDER
MACH

-5.00/ 5.0

CYFL

. 30060 -.
.00530 -.

-.24710
.00000

IB-ELV
BDFLAP
RUODER
MACH

-5.00/ 5.0
CYFL
.30070 -
.0e2070 -
-.24640
.00000

. PAGE 5
(RBNVOQ) (10 MAY 80
PARAMETRIC DATA

= 10.000 OB-ELV = 5.000

= 000 SPDBRK = .000

- 000 SILTS = .000

- g50 RN/L = 2.500

0

CYNL CYNFL CBLFL
12750 -.12500 o461
00170 . -.00150 - 00040
~11080 10840  -.04DOD
"30000 -00000 -00000

(RGNVIO}  ( 10 MAY 80 )

_PARAMETRIC . DATA

= 10.000 OB-ELY = 5.000

- 000 SPDBRK = -000

. 000 SILTS = -000

- 960 RN/L = 3.500

0

CYNL CYNFL CBLFL
12690 -.12430 - 04660
00890  -.00860 .00290
-10980 10740 -.04050
-00000 -00000

.00000



DATE 05

SREF
LREF
BREF
SCALE

Wi WK

SREF
LREF
BREF
SCALE

Wowonon

AUG 80

2690.
1290.
1290.

ALPHAOD
-.443
-.377
-.342

0000 SQ.FT. XMRP
3000 INCHES  YMRP
3000 INCHES  ZMRP
.0200
RUN NO.
BETAQ CNL
~-6.731 -.00240
-.325 -.00800
5.959 .01870
GRADIENT .gogoo

REFERENCE DATA

" REFERENCE DATA

2690,
1290,
1290.

ALPHAD
~.156
-. 3N
-.004

000C SQ.FT. XMRP
3000 INCHES  YMRP
3000 INCHES  ZMRP
.4200
RUN NG.
BETAO CNL
-6.192 .02310
.020 .00360
S.943 . 04920
GRADIENT .000%00

LI I

IA1SBA FORCE DATA WITH FLOW ANGULARITY CORRECTION

[AISBA, AEDC PWT 16T-470, 0 T S

976.0000 IN.
0 IN.
0 IN.

.000
400.000

821/ 0

CNFL
-.03180
-.03250
-.00820

.00000

[A1S6A, AEDC PWT 16T-470, C T S

g76.000
.900
400.000

Bec/ G

CNFL
-.00830
-. 02350

.02C10

.0oo00g

RN/L

G IN,
0 IN.
0 IN.

RN/ L

XT
YT
27

= 3.50

CAL

.41870
.40080
.40950
.00000

XT
Y7
27

= 3.51

CAL

.42570
41530
.42720
.00000

GRADIENT

CAFL

. 18930
. 18950
. 18880
.0oooo

GRADIENT

CAFL

. 19050
. 19220
.19710
.gooo0

INTERVAL =

CLMFL
-.01000

-00190
-.01560

.00000

INTERVAL =

CLMFL
-.01820
-.0ou20
~.02610

.cooco

IB-ELY = 10.000 . OB-ELV
BDFLAP = .000 SPDBRK
RUDDER = .000 SILTS
MACH = .870 RN/L
-5.00/ 5.00
CYFL CYNL CYNFL
.29310 -.12130 -.11870
.01100 -.00450 -.00440
-.25270 .11290 .11030
.00000 .00000 .00o00
(RBNV1Z) ¢
PARAMETRIC DATA
IB-ELY = 10.000 0B-ELV
BOFLAP = .000 SPDBRK
RUDDER = .0oo0 SILTS
MACH = .980 RN/L
-5.007 5.00
CyFL CYNL CYNFL
.26550 -. 10840 -.10700
-.00140 .00200 .00180
-.25450 . 11380 11130
.00000 .00000 .00000

(RBNVI1)
PARAMETRIC DATA

{

PAGE 6
10 MAY 80 )

-000-
.000
.000
2.500

CBLFL
.gus10
.00180
-.0u210
.ggooo

10 MAY 80 )

5.000
.000
.000

3.500

N NN

CBLFL
.04280
~.00020
-~. 04370
-00000



DATE 05 AUG 80 [AISBA FORCE DATA WITH FLOW ANGULARITY CORRECTION : PAGE 7
, IAISBA, AEDC PWT 16T-470, O T S , (RBNVI3) ¢ 10 MAY 80 )
REFERENCE DATA PARAMETRIC DATA
SREF = 2690.0000 SQ.FT. XMRP =  §76.0000 IN. XT ‘ IB-ELV = - 10.000 OB-ELV = 5.000
LREF = 1290.3000 INCHES YMRP = 0000 IN. YT - . BOFLAP = 000 'SPDERK = .000
BREF = ° 1290.3000 INCHES ZMRP =  400.0000 IN. 2T ' : RUDDER = 000 SILTS = .000
SCALE = .0200 , MACH = 890 RN/L = 3.500
RUN NO. 823/ 0  RN/L = 3.50  GRADIENT INTERVAL = =-5.00/ 5.00
ALPHAO  BETAQ oNL CNFL LAL CAFL CLMFL CYFL CYNL CYNFL CBLFL
-.071 6.202 .02500 _00470 43630 18910  -.02500 26890  -.10800  -.10870 _04u20
-.228 .120 01200  -.01580 42110 .19720  -.00750  -.00900 .00620 .00600  -.00120
-.058 5.687 . 04860 01870 43430 20270 -.02710  -.24170 - 10690 J10450 -.0%170
GRAD IENT -00000 -00000 .00000 - .00000 .00000 .000C0 .00000 -00000 .00000
IAIS6A, AEDC PWT 16T-470. O [ S ' (RBNVI4) (10 MAY 80 }
REFERENCE DATA ‘ " PARAMETRIC DATA
SREF =. 2690.0000 SQ.FT. XMRP = 976.0000 IN. XT , 18-ELV'=  10.000 OB-ELV =  5.000
LREF = 1280.3000 INCHES YMRP = .0000 IN. YT BOFLAP = .000  SPDBRK = .000
BREF = 1290.3000 INCHES 2ZMRP =  400.0000 IN. 2T RUDDER = 000  SILTS = .000
SCALE = .0200 _ MACH = 1.010 RN/L = 3.500
RUN NO. 824/ 0  RN/L = 3.51  GRADIENT INTERVAL = -5.00/ 5.00
ALPHAO  BETAD CNL CNFL CAL CAFL CLMFL CYFL CYNL CYNFL CBLFL
039 6. 145 04180 .00910 .46230 21580  -.02090 26950  -.11090  -.10850 _O4570
-.230 .302. 01370 -.01840 44910 - 19640 .00000  -.0132Q .00820 00790  -.00210
- 111 6.034 .04250 .01090 46680 .21810 -.01850  -.26228 .11630 11440 -. Q4630

GRADIENT .066ao0 .0000co .00000 ~ .Q0000 -00000 .00000 .00000 .00000 .000C3s



DATE 0S

SREF = 2690.
LREF = 1290.
BREF = 1290.
SCALE =
ALPHAO
-.021
-.340
-.052
SREF = 2B90.
LREF = 1230.
BREF = 1280.
SCALE =
ALPHAD
-.007
-.31y
-.099

AUG 80

REFERENCE DATA

0000 SQ.FT. XMRP
3000 INCHES  YMRP
3000 INCHES ZMRP
.0260
RUN NO.
BETAQ CNL
-6.211. 03750
134 .00eee
6.077 . 04530
GRADIENT .00000
"REFERENCE DATA
0000 SQ.FT. XMRP
3000 INCHES  YMRP.
3000 INCHES  ZMRP
.0200
RUN NO.
BETAO CNL
-6.500 .03750
.180 .00570
6.275 .04360
GRADIENT .00000

noon

8a%/ 0

1A156A FORCE DATA WITH FLOW ANGULARITY CORRECTION

[A156A, AEDC PWT 1BT-470. O T S

876.0000 IN.
.0000 IN.
400.0000 IN.

X1
YT
rai

RN/L =

CNFL
.0o400
-.03040
.0l1280
.0G0ooo

CAL
M7%70
47350
.48090
.000300

3.5

GRADIENT INTERVAL

CAFL CLMFL

.e2270 -.01650
21710 .00830
. 22640 -.01670
.0000¢0 ,00000

TA196A, AEDC PWT 16T-470, O 7 S

876.0000 IN. XT
.0000 IN. YT
400.0000 IN. ZT
828/ ¢ L= 3.51
CNFL - CAL
.00230 .48960
=.02840 .48700
.00260 .48530
.00000 .00000

GRADIENT INTERVAL

CAFL CLMFL

.22920 -.01350
22640 .glo80
.23090 -.01390
.00000 .0oooo

IB-ELY
'BOFLAP
RUDDER
MACH
= -5.00/ 5.0
CYFL
.27050 -
-.00760
- . 26540
.00000

CYFL

.2gu7¢0 -.

-.00720
-.27420
.00000

[RBNVIS)
PARAMETRIC DATA

= 10.00C OB-ELV
= .000 SPDBRK
* .000 SILTS
= 1.020  RN/L
0
CYNL CYNFL
L11140 -.10900
. 00540 . 00520
11850 -11610
.00000 .00000 -
(RBNV16) {
PARAMETRIC DATA
= 10.000 OB-ELV
= .000 SPDBRK
= L0000 SILTS
= 1.030 RN/L
g
CYNL CYNFL
11700 - 11470
00570 .005840
12210 .11870
00000 .00000

{

PAGE
10 MAY

CBLFL

.04620
~-.001320
-.04730

.000060

10 MAY

CBLFL

.Qua30
~.00120
-.04920

.0G000

8
80 )

- 5.000

.000
.000
3.500

80 )

5.000
-C00
.c00

3.500



DATE 05 AUG 80

REFERENCE DATA

.0000 SQ.FT. XMRP
3000 INCHES YMRP
.3000 INCHES  ZMRP
.0200
RUN NO.
BETAQ "CNL
-6.395 01420
.160 -.00170
6.152 04570
GRADIENT .00000

"REFERENCE "DATA

SREF = 2690
LREF = -1290.
BREF = 1290
SCALE =
ALPHAO
~.al%
=.345
-.040
SREF = @2690.
LREF = 1290
BREF = 1290.
SCALE =
ALPHAO
~.128
-.29!
=.145

nwnan

nnan

0000 SQ.FT.  XMRP
<3000 INCHES  YMRP
3000 INCHES  ZMRP
.0200
RUN NO.
BETAOD CNL
-6.378 .02470
.263 -.00210
6.216 03060
GRADIENT .00000

8287 0

TAYS6A FORCE DATA WITH FLON ANGULARITY CORRECTION

[A156A,

876.0000 IN. XT
L0000 IN. YT
400.0000 IN. 2T

827/ 0 RN/L =
CNFL CAL
-.02240 .50160
-.03780 .50330
.gi0se .50860
.00000C .boaoeo

[AlIS6A, AEDC PWT 16T-470, O T §

976.0000 IN. XT
.0000 IN. ¥T
400.0000 IN. ZT

" RN/L = 2.51
CNFL CAL
-.01250 .50360
-.0375%0 .50760
T - 00410 .51340
. 00000 .00000

3.51

AEDC PWT 1BT-470, 0 T S

GRADIENT INTERVAL

CAFL
.23350
.23090
.23970
-40000

"CLMFL
-00010
.01890

-.01070
.00000

(RBNV17!
PARAMETRIC DATA

GRADIENT INTERVAL = -%.00/ 5.00

CAFL

.23190
.23970
.24500
.Qoooo

CLMFL
~.00120

.02340
-.00080

.00000

I8-ELY = 10.000  OB-ELV
BOFLAP = .000  SPDBRK
RUDDER = .000  SILTS
MACH = 1.040 RN/L
-5.00/ 5.00
CYFL CYNL CYNFL
.28750 -.12130 -. 11880
-.00730 .00530 .00500
-.26630 .11970 L1740
.00600 .00000 .00000
(RBNV1B)
¢+ “PARAMETRIC 'DATA
IB-ELV = 10.000 OB-ELV
BOFLAP = .000  SPDBRK
RUDDER = . 000 SILTS
MACH = 1.050 RN/L
CYFL CYNL CYNFL
.28420 -.12180 -.11950
-.00850 00430 .00400
-.26900 . 12070 11840
00000 - .00000 . .00000

t

PAGE 9
10 MAY 80 )

5.000

.000
~.000
3.500

LN BN ]

CBLFL
. 04950
-.001%0

T -.048320

.0oooo

¢ 10 MAY B0 )

5.000
.000
-000

3.500

CBLFL
. 04940
-.00180
-.04850
.00000



DATE 05

SREF
LREF
BREF
SCALE

"Hon

SREF
LREF
BREF
SCALE

Houowa

AUG 80

2680.
1290.
1290.

ALPHAQ
-.024
-.275
-.170

REFERENCE DATA

nonu

0000 SQ.FT. XMRP
3000 INCHES YMRP
3000 INCHES ZMRP
. 0200
RUN NO.
BETAC CNL
-6.3253 .03530
.c84 .00870
5.205 .03440
GRADIENT .00000

2690,
1290.
1290.

ALPHAQ

-. 161
~.313
=.214

0000 SQ.FYT. XMRP
3000 INCHES  YMRP
3000 INCHES  2ZMRP
.0200
RUN NC.
BETAQ CNL
-6.471 .02750
.183 .01330
6.199 .03850
GRADIENT .00000

REFERENCE DATA

B an

IA156A FORCE DATA WITH FLOW ANGULARITY CORRECTION

TAIS6A, AEDC PWT 16T-470, O T S

876.0000 IN.
L4000 IN.
400.0000 IN.

829/ 0 RN/L
CNFL

-. 00040

~.02530
.00130
.00000

TAIS6A, AEDC PWT 16T-470, O T S

976.0000 IN.
.0000 IN.
400.0000 IN.

830/ O RN/L
CNFL
-.00510
-.01860
.00280
.00000

XT
YT
Faj

= 3.50

CAL
.50520
.50260
50640
.ooecoo

xT
YT
Fal

3.4%

CAL

.49680
48780
.48820
.oocoo

-
[+]

GRADIENT INTERVAL =

CAFL

.2u430
.24360
.24820
-00000

GRADIENT INTERVAL =

CAF.

.25620
24310
.25440
.0000o

CLMFL
-.00820

.01420
-.00600

.00000

CLMFL
-.00880

.00580
-.01450

.00000

IB-ELV
BOFLAP
RUDDER
MACH

-5.00/
CYFL

3.0

.28390 -.

=.01440
-.26720
.goooo

1B-ELV
BOFLAP
RUDDER
MACH
-3.007 5.0
CYFL
.27950 -
-.00880 -
-.26530
.00000

PAGE
(RBNV19) (10 MAY
PARAMETRIC DATA
= 10.000 NB-ELV =
= .000  SPOBRK =
= .000 SILTS =
= 1.060 RN/L =
0
CYNL CYNFL CBLFL
12250  -.12030 04540
-00830 .00800  -.00290
.11970 1740 -, 0482C
.00000 .00000 .00000
(RENV20)  ( 10 MAY
PARAMETRIC DATA
= 10.000 QB-ELV =
= .000  SPOBRK =
= .000 SILTS =
. 1.080 RN/L =
6
CYNL CYNFL CBLFL
17100 -.11510 .04870
.00590 .00550  -.00190
11740 11510 -.04820
.00000 .00000 00000

10
80 )

5.000
.000
.000

2.500

80 )

5.000
.ooo
.000

3.500



DATE 05 AUG 80

REFERENCE DATA

.0000 SQ.FT. XMRP
-3000 INCHES  YMRP

3000 INCHES  ZMRP
.0z00
RUN NO.
BETAG CNL
-6.217 .02060
. 132 .00580
&.080 .04570

GRADIENT .00000

""REFERENCE 'DATA

SREF = 2890
LREF = 1290
BREF = 1290.
SCALE =
ALPHAD
-.224
~ T
o
SREF =  2690.
LREF = .1290.
BREF = 1290.
SCALE =

ALPHAD

. 183
- 344
-.189

0000 SQ.FT. XMRP

3000 INCHES  YMRP
3000 INCHES  ZMRP
.0200
RUN NO.
BETAQ CNL
-5.955 .02%70
100 -03020
5.963 . 04940

GRADIENT -0Qooe

noa u

IAISEA FORCE DATA WITH FLOW ANGULARITY CORRECTION

IA1SBA, AEDC PWT IBT-470, 0 T S

976.0000 IN.
.0000 IN.
400.0000 IN.

831/ 0 RN/L

CNFL
-.01170
-.02420

.01670

.00000

XT
YT
z7

= 3.50

CAL
43420
48490
48830
.gooce

1A156A, AEDC PWT 16T-470, 0 T &

.876.0000 IN.
.0000 IN.
4“00.0000 IN.

836/ 0 RN/L

CNFL
-.00350
.00150
.02120
.00000

X7
YT
27

= 32.50

CAL

.48520
.49160
48710
.00000

PAGE 11
(RENV21) (10 MAY 80 )
- PARAMETRIC DATA

IB-ELV =  10.000 OB-ELV = 5.000

BDFLAP = .000 - SPDBRK = .000

RUDDER = 000  SILTS = .000

_ MACH = 1.100 RN/L = 3.500

GRADIENT INTERVAL = -5.00/ 5.00

CAFL CLMFL CYFL CYNL CYNFL CBLFL
.25500  -.00680 .2B440  -.10830  -.10640 .04710
.25360 00740 -.00840 .00460 00440 -.00180
25860  -.01720  -.25910 11430 11210 -.04770
.00000 - .00000 - .00000 .00000 .00000 .00000

(RBNV22) - ( 10 MAY 80 )

" “PARAMETRIC DATA

{B-ELV = 10.000 OB-ELV = 5.000

BOFLAP = .000  SPDBRK = .000

RUDDER = 000 SILTS = .000

MACH = 1.150 RN/L = 3.500

GRADIENT INTERVAL = -5.00/ 5.00 _

CAFL CLMFL CYFL CYNL CYNFL CBLFL
27430 -.00290 .26580  -.11380  -.11200 .04930
.27000  -.01090  -.00350 .00040 .00010  ~.00080
27720 -.02180  -.25780 11310 L1100 -.04750
.00000 .00000 .00000

.00000 .ao00go .Qooo0



DATE 05 AUG B0

SREF
LREF
- BREF
SCALE

SREF
LREF
BREF
SCALE

I oHonh

0w H

2680
1290
1290

ALPHAO
.09

-.213

-.233

2680.

1290
1290

ALPHAO
-.160
-.2M4
-.218

REFERENCE DATA

.U0D0 SQ.FT. XMRP
. 3000 INCHES YMRP
.3000 INCHES IMRP
.0200
RUN NO.
BETAO UNL
-5.833 . 03960
.c60 - .04080
6.027 04170
.0cooo

GRADIENT

REFERENCE DATA

wonon

0noHH

0000 SQ.FT. XMRP
.3000 INCHES  YMRP
.3000 INCHES  ZMRP
.0200 .
RUN NO.
BETAQ CNL
-6.4ae .03870
.88 .03850
5.956 .04020
GRADIENT .00000

976.0000 IN.
400.00C0 IN,

831/ 0

400.0000 IN.

838/ 0

[A156A, AEDC PWT

X7
YT
bal

.0000 IN.

RN/L = 3.51
CNFL

.01330
.01370
.01500
.00000

CAL
.49360
.49000
48210
.00000

16T-470, 0 T 5

GRADIENT INTERVAL =

CAFL CLMFL
.28780 -.01660
.28060 -.01850
.28280 -.02100
.00c0o0 .0coeo

1A156A, AEDC PWT 167T-470, O T 8

76.0000 IN.
.000G M.

X7
YT
2T

RN/L = 3.50
CAL
.49280
.4+8850
49110
.googe

CNFL
.010u40
.01250
.01410
.00000

GRADIENT INTERVAL =

CAFL CLMFL

.c8250 -.01940
.28800 -.01660
.e8730 -.01890
.0gooo .00000

1A156A FORCE DATA WITH FLOW ANGULARITY CORRECTION

IB-ELV =
BOFLAP =
RUDDER =
MACH =
-5.00/ 5.00
CYFL CYNL
. 26480 =113
~.01190 .008
-.25980 113
.00000 .000
1B-ELV =
BOFLAP =
RUDDER =
MACH =
-5.00/ 5.00
CYFL T CYNL
.27540 - 114
-.01390 .007
~.29530 110
.00000 .000

(RBNV23) t
PARAMETRIC DATA

10.000 OB-ELV
.000 SPDBRK
.000 SILTS

1.200 RN/L
CYNFL
40 -.11170
00 .004€0
30 .11120
0o .00000

{RBNVZY) (
PARAMETRIC .DATA

10.000
.0Q0
.000

1.250

0B-ELV
SPDBRK
SILTS
RN/L

CYNFL
-.11250
.00660
. 10820
.00000

30
ag
20
oo

PAGE

10 MAY 80

nH A

CBLFL

.0%780
-.00200
-.04830

.00Q0080

10 MAY 80

=
=
=

=

CBLFL
.04700
-.00230
-. 04470
.00000

ta
)

.000
.0o¢
.000
.500

)

5.000
.000

000

3.500



DATE 05

SREF
LREF
BREF
SCALE

SREF
LREF
BREF
SCALE

2630

LU

ALPHAQ
-. 187
-.333
=21y

ALPHAQ
-.188
-.345
-.211

2690.
1280.
1290.

AUG 80

REFERENCE DATA .

.0000 SG.FT. XMRP
1290.
1280.

3000 INCHES  YMRP
3000 INCHES  ZMRP
.0200
RUN NO.
BETAQ CNL
-6.415 .04030
162 04260
6.171 .04690

GRADIENT .00000

"REFERENCE DATA

0000 SQ.FT. XMRP
3000 INCHES YMRP
3000 INCHES ZMRP
.0200

RUN NO,
BETAO CNL
~-6.466 .02300
.248. .03370
6.167 .03280
GRADTENT .00000

"nH

A156A FORCE DATA WITH FLOW ANGULAR!TY CORRECTION

[IAISBA, AEDC PWT 18T-470, 0 T &

976.0000 IN.
.0000 IN.
400.0000 IN.

833/ 0 RN/L

CNFL
.01320
.017440
02140
.004Q00

[A156A, AEDC PWT 16T-470, 0 T S

976.0000 IN.
.0000 IN.
400.0000 I[N,

840/ 0 RN/L

CNFL

.00330
.00960
.ooeeo
.00000

XT
YT
27

= 3.80
CAL

.48800
48220

.48640 .

.00000

XT
YT
2T

= 3.50

CAL

.48390
.47830
.48260
.aooeoe

GRADIENT [INTERVAL =

CAFL

.28870
.28830
29030
.00000

GRADIENT INTERVAL =

CAFL

, 29690
.29750
. 29620
.00000

CLMFL
-.02050
-.01770
-.02030

.00000

CLMFL
-.01640
-.01980
-.01650

.00000

PAGE 13
(RBNV2S) ¢ 10 MAY 80 )
PARAMETRIC DATA

IB-ELV =  10.000 OB-ELV = 5.000
BOFLAP = .000 SPDBRK = -, 000
RUDDER = 000 SILTS = .000
MACH = 1.300 RN/L = 3.500
-5.00/ 5.00
CYFL CYNL CYNFL CBLFL.
27030 -.10950  ~-.10780 04540
-.00860 -00460 00440 -.00150
-.26300 11230 11040 -.04520
.00000 .00000 . .00000 .00000
(RNV26) ¢ 10 MAY 80 )
- "PARAMETRIC ‘DATA
[B-ELV =  10.000 OB-ELV = 5.000
BOFLAP = .000  SPOBRK = .000
RUDDER = 000 SILTS = -000
MACH. = 1,400 RN/L = 3.500
-5.00/ 5.00
eYFL CYNL CYNFL CBLFL
279470 -.11100  -.10950 . 04480
-.01410 . 00800 00780 -.00240
-.26410 11210 11030 -.04350 -
-00000

.0c000 .00600 .00000



DATE 05 AUG B8O

e

SREF = 2630.
LREF = 129D.
BREF = 1290.
SCALE =
ALPHAD
-.168
-.u35
-.30!
SREF = 2590.
LREF = t1280.
BREF = 1290.
SCALE =
ALPHAD
-.334
.1e7
11
-.270
.11t

REFERENCE DATA

0000 SQ.FT. XMRP
3000 [NCHES YMRP
3000 INCHES ZMRP
.0200
RUN NO.
BETAO CNL
-6.478 .02wu0
L4y .01520
6.109 .02230
GRADIENT .60000

REFERENCE DATA

0000 SQ.FT. XMRP
3000 INCHES YMRP
3000 INCHES ZMRP
.0200
RUN NO.
BETAQ CNL
-6.579 .00300
-5.884 .C0830
.087 .00730
5.876 .02570
6.556 . 04470
GRADIENT .00g000

EL T 1]

IA1SBA FORCE DATA WITH FLOW ANGULARITY CORRECTION

[AIDSBA, AEDC PWT 16T-470, O T S

976.000
.000
400.000

B4l17 0

CNFL

.00050
-.00880
-.00020

.0oooo

0 IN.
g IN.
GC IN.

RN/L

XT
YT
rai

= 3.1
CAL
.46220
45440
46090
.0oogo

GRADIENT

CAFL
.29000
.29430
.29420 -
.00000

TAISBA, AEDC PWT IBT-470, O T S

S7E.0000 IN.
L0000 IN.
400.0000 IN.

846/ 0

CNFL
-.01930
-.01270
-.01150

.00360
.02340
.00000

RN/L

XT
YT
ral

= 3.50

CAL
.277320
.28160
.27640
.28310
.28040
.C0000

GRADIENT

CAFL

.09130
. 10430
. 10550
. 10090
. 10360
.00000

INTERVAL = -5,00/ 5.00

A

[NTERVAL =

[ T B I}

CLMFL

01300
01050
01820
0ocoo

CLMFL
.02840
.02280
.01270
.03480
.03510
.00000

IB-ELV = 13.000 OB-f£LV
BDFLAP = .000 SPDBRK
RUDDER = .000  SILTS
MACH = 1.550  RN/L
CYFL CYNL CYNFL
.273380 ~. 11400 -.11250
-.01500 .00800 .00890
-.26850 . 11880 .11800
.0poco .gcooo .00000
(R8NVEB} t
PARAMETRIC DATA
1B-£LV = 10.000 OB-ELV
BOFLAP = .000  SPDBRK
RUDDER = -000  SILTYS
MACH = -600 RN/L
-5.00/ 5.00
CYFL CYNL CYNFL
.25910 -.11060 -.10840
.23550 =. 19480 -.10280
.00260 -.00170 -.00170
-.22740 . 10430 . 10300
-.24060 . 10940 10740
.00000 .Go000 .00000

(RBNVZ27} t
PARAMETRIC DATA

PAGE 14

10 MAY 80 )

5.000
.000
-000

3.200

CBLFL

.04280
~.00270
-.04160

.00000

10 MAY 80 )

5.000
.000
.000

3.500

a N 8w

CBLFL
-03840
-03720
.00060
~.03670
-.04040
.00000



DATE 05

SREF
LREF
BREF
SCALE

noHenw

SREF
LREF
BREF
SCALE

oHn

AUG 80

2680.
1290.
1290.

ALPHAD
~.394
.079
-.355
.065
~.299
043

2690.
1290.
1280.

ALPHAQ
-.513
.050
-.403
034
~.331
-.018

REFERENCE DATA

REFERENCE DATA

0000 SQ.FT. XMRP =
3000 INCHES ™ YMRP =
3000 INCHES ZMRP =

.0200 :

RUN NO.

BETAO CNL

~-6.843 .01840
-3.835 . 02540
-.268 .00730
.e62 .a18s0
5.811 .03230
6.812 . 04670
GRADIENT .0elces

0000 SQ.FT. XMRP =
3000 INCHES YMRP =
3000 INCHES ZMRP =

0200

RUN NO.

BETAQ CNL
-6.849 .00160
-5.864 .02970
-.197  -.00550
. 184 .02360
5.850 02160
6.825 04810
GRADIENT 07634

TAIS6A FORCE DATA WITH FLOW ANGULARITY CORRECTION

876.0000 I[N,
0 IN.

400.0000 IN.

845/

976.0000 IN.
0 IN.
400.0000 IN.

Buy/

IAISBA, AEOC PWT 16T-470, 0 T S

.00

0

CNFL

.00680
.aoo40
.01440
.ao240
.00760
.021860
.022%9

RN/L

XT
YT
Fat

= 3.9

CAL

. 34690
. 34790
. 32530
. 32440
. 34460
.34430
-.001689

GRADIENT

CAFL

. 14640
LAueto
14220
. 145980
. 14640
w720
. 00697

TA15BA, AEDC PWT 16T-470, O T S

.000

0

CNFL
.03110
.aonto
.03550
.00560
.00770
.01690
L0784y

RN/L

X7
YT
7

= 3.80

CAL
49740
.49190
48800
.48690
43120
.49580
~.00289

GRADIENT

CAFL
.25720
.25770
.25510
. 25800
.25970
.25690
.00761

INTERVAL =

CLMFL
.03760
.03670
.02740
.023810
04130
.04130
.00320

LI T R S I B )

INTERVAL =

CLMFL
-.00230
-.00850

.01300

.00440
-.00670
-.013860
-.0225%6

R

PAGE 15
(RBNVZ29) { 19 MAY 80
PARAMETRIC DATA
IB-ELV = 10.0060 OB-ELV = 5.000
BOFLAP = .000 SPDBRK = .000
RUDDER = .000 SILTS = .000
MACH = 800  RN/L = 3.500
-5.00/ 5.00
CYFL CYNL CYNFL CBLFL
.29600  -.128Q0  -.12700 -0w490
26540  -.11910  ~-.11730 04170
.00380 .00010 .00020  -.00010
-.00010  -.00040 . -.00040  -.00050
-.24380 .10970 .10780  -.03800
-.27250 12130 .11930 - -.04360
-.00734  ~-.00094  -.00113  =-.00075
(RNV30)  ( 10 MAY 80
PARAMETRIC DATA
IB-ELV = 16.000 OB-ELV = 5.000
BOFLAP = .060 SPDBRK = .000
RUDDER = .000  SILTS = -000
“MACH - = 1.106  RN/L = 3.500
-5.08/ 5.00
CYFL CYNL CYNFL CBLFL
29550  -.12010  -.11810 .05200
.26200  -.11260  -.11070 .04830
.00800  -.00360  -.00370 .00100
.00210  -.00230  -.00250 .00070
-.24930 .10980 J10770 -.04S80
-.28100 .11990 .11790  -.05130
-.01548 .00341 .00315  -.00079



DATE 05

SREF
LREF
BREF
SCALE

Hop ¥

AUG 80

26490 .

[ )]

1290.
1290.

ALPHAQ

SREF
LREF
BREF
SCALE

H 0w H

.615
. 179
-.533
. 170
-.475
-.489
.088

0000 SQ.FT, XMRP
3000 INCHES YMRP
2000 INCHES ZMRP
.0200
RUN NO.
BETAD CNL
-5.815 -.01100
-6.058 .02460
-.323 -.00e30
.32 .02700
5.830 .o119g0
5.059 .00730
6.797 .02600
GRADIENT .o45e8

2690,
1290.
1290.

ALPHAO

. 133
-.326
- lue

REFERENCE DATA

REFERENCE DATA

0000 SG.FT. XMRP
3000 INCHES YMRP
3000 INCHES  ZMRP
.0200 -
RUN NO.
BETAQ CNL
-5.950 .05790
162 .00770
65.104 -01580
GRADIENT -goooo

IAIS6A FORCE DATA WITH FLOW ANGULARITY CORRECTION

1A1S6A, AEDC PWT 16T-470, O T S

976

(=]

.0eoo.
.0oo0o
400.0060

gua/s 0 RN/L
CNFL
-.03470
.00110
-.02420
.00430
-.01020
-.01580

. 00230

. ou497

IN.
IN.
IN.

xT
YT
27

= 3.20

CAL
46190
46630
45250
.46130
.45800
.46180
.46010
.01380

GRADIENT

CAFL
.28910
.29610
.29190
.29750
.29370
.29000
.28830
.00885

IA}SBA, AEDC PWT 1BT-470, D T S

976.06000 IN.
.0000 IN.
400.0000 IN.

835/ 0 RN/L
CNFL
.02850

-.02350

-.01330
.pogeo

X7
YT
7

= 3.51

CAL
.49190
.4S460
.49200
.0go00

GRADIENT

CAFL

.25870
.25460
. 25870
.00000

INTERVAL =

CLMFL
.00000
. 00880
.00050
.00470
01330
.01130
.007680
.ooe4g

LI T S R I |

INTERVAL =

CLMFL
-.01720

.01070
-.00480

.00000

{B-ELV
BOFLAP
RUODER
MACH

-5.00/ 5.0

CYFL

.28890 -.
.27160 -.

.00570

.25310
.26790
.28280

[ I R S N

IB-ELV
BDFLAP
RUDCER
MACH
Z
-5.00/ 5.0
CYFL
.26330 -
.00270 -
~.26080
.0eaooo

.00280 -,

L0131y -.

PAGE 16
(RBNVZ1)  ( 10 MAY 80 )
PARAMETRIC DATA
= 10.000 OB-ELV = 5,000
= .000 SPDBRK = .000
- ;000 SILTS = .000
= 1.550 RN/L = 3.200
0
CYNL CYNFL CBLFL
12020  -.11860 04460
11820  -.11670 L0450
.00010 00010 .00060
00290  ~-.00290 -00040
.11230 JPE130 -.03900
.11950 L1170 -.04120
.12350 J12180 -.04390
00464  -.0046Y -.00031
(RENVE4) (10 MAY 80 )
PARAMETRIC DATA
= 10.000 O0B-ELV = 5.000
= .000 SPDBRK = .000
= 000  SILIS = .000
= 1.106  RN/L = 3.500
= 4.500
0
CYNL CYNFL CBLFL
11280 -.11100 . 04860
00160  -.00150  -.00120
.11380 J11150  -.04780
.00000 .00000 -00000



DATE 05 AUG B8O TA156A FORCE DATA WITH FLOW ANGULARITY CORRECTION PAGE 17

fAISBA, AEDC PWT 16T-470, 0 T S : (RBNV3S) ¢ 10 MAY 80 )
REFERENCE DATA . . PARAMETRIC. DATA
SREF = 2690.0000 SQ.FT. XMRP = §76.0000 IN. XT IB-ELV = 10.000 OB-ELV = 5.000
LREF = '1290.3000 INCHES YMRP = .0000: IN. YT BOFLAP = .000 SPDBRK = .000
BREF = 1290.3000 INCHES ZMRP = 400.0000 IN. 2T RUDDER = .000 SILTS = .000
SCALE = .0200 MACH = 1.100 RN/L = 3.500
Co Z = 5.500
RUN NO. 824/ 0 RN/L = 3.91 GRADIENT INTERVAL = -5.00/ 5.00
ALPHAQ BETAQO CNL CNFL CAL CAFL CLMFL CYFL CYNL CYNFL CBLFL

.22 ~-5.983 Qw770 .018c0 .4B8340 .25710 -.01550 .26250 -.11250 -.11070 .a4870

-.218 .317 .00880 -.02140 .48020 25740 .00600 -.01670 .00890 . 00930 ~.00370

-.235 5.993 .01830 -.01010 .48890 .25850 -. 00620 -.25660 .l1eud . 11020 -. 04680

GRADIENT .0ocoo .00000 .000Q0 .00oaco .00000 Ralilalere .gaoco .0goco .00000
TAISBA ;- -AEDC "PWT “16T-470,. 0T § W (RBNV36) . -t 10.MAY.B0 )

REFERENCE DATA : . PARAMETRIC DATA
SREF = 2680.0000 SQ.FT, XMRP = 876.0000 IN. XT . 18-ELV = 10.000 OB-ELV = 5.000
LREF = 1290.3000 INCHES YMRP = .0000 IN. YT BDfFLAP = .000 SPDBRK = -.000
BREF = 1290.3000 INCHES IMRP = 400.0000 IN. 2T RUDCER = .000 SILTS = .000
SCALE = .0200 MACH = t.100 RN/L = 2.500
Z = 6.500
RUN NO. 8327 0 RN/L = 3.50C GRADIENT INTERVAL = -5.00/ 5.00 '

ALPHAC BETAD CNL CNFL CAL CAFL CLMFL CYFL CYNL CYNFL CBLFL

-.157 -6.418 .02640 -.00€E1Q 48450 .25440 -.00950 .27830 -. 11340 -. 11160 . 04920

~.303 .234 .00760 -.0ees50 .48600 .25440 . 00650 =.01410 . 00740 .00710Q -.00280

-. 097 6.205 .04500 .016L0 .48050 .26000 ~.01680 -.26280 . 11570 . 113580 -.04870

GRADIENT .06000 .0ooso .00000 .0ooco .00000 .goooo .00000 .00000 .00000



DATE 09

SREF
LREF
BREF
SCALE

nononow

SREF
LREF
BREF
SCALE

#ononn

AUG 80

2690.
1280.
1290.

ALPHAD

ST
-.533
-.536
. 186
- 164
Sl

2690.
1290,
1230.

ALPHAQ
5.920
6.159
65.275
5.808

-5.808

ALPHAC
-.323
-.295
~-.254%

- -.2l6

-.202

REFERENCE DATA

TAID6A FORCE DATA WITH FLOW ANGULARITY CORRECTION

IA|BBA, AEDC PWT

IBT-470, O T S

0000 SO.FT. XMRP =  G§76.0000 IN, XT
3000 INCHES YMRP = 0000 IN. YT
3000 INCHES ZMRP =  400.0000 IN. 2T
.0200
RUN NO. 843/ 0 RN/L = 3.19 GRADIENT
BETAOQ CNL CNFL CAL CAFL
.281 . 02820 .00420 46000 . 29640
-.269 .., -.00430 -.02510 .45600 .29580
-.291 -.00250 -.02450 -45620 .29460
.269 .03520 .61350 45870 -29750
.278 .02200 .00150 .45300 -29740
-.290 .01270 -.00930 45880 .29570
GRADIENT LO4B32 04668 00396 .00249
1AIS6A, AEDC PWT i6T-4706, 0 T S
°,
REFERENCE DATA
0000 SQ.FT. XMRP = 976.0000 IN. XT
3000 INCHES YMRP = .0000 IN. YT
3000 INCHES ZMRP =  400.0000 IN. 2T
.0200
' RUN NO. 862/ 0  RN/L = 2.70  GRADIENT
BETAO CNL CNFL CAL . CAFL
-9.a43  -.27970  -.70250 .26950 .06830
-5.902  -.31470 - . 33660 27540 .08590
408 -.33240 -.35210 .27100 .0B860
6.205  -.21560  -.33610 .27880 .09620
10.174% -.34270 -.36580 .27820 .07820
GRADIENT .00000 .00000 ©.00000 .00000
RUN NO. 863/ 0 RN/L = 2.68  GRADIENT
BETAQ CNL CNFL CAL CAFL
-10.566  -.00290  -.02540 .27380 . 08280
-6.495  -.02730  -.04800 .27310 .09630
-400  -.03460  -.05330 .26a30 -09740
5.676  -.01250  -.03180 27290 . 10390
9.729  -.00080  ~-.02230 .27780 .03510
GRADIENT .00000 .00000 .00000 .00000

INTERVAL =

CLMFL
.00320
.00010
.Q0240
.00600
.00360
.00200
.00057

[ O |

W/SILTS

INTERVAL =

CLMFL
Q7110
.U8820
. 10870
.10410
11730
.00000

INTERVAL =

CLMFL
-.02320
-.00730

.00290
-.01010
-.01810

.00000

PAGE 18
(RENVZ7)  ( 10 MAY 80
PARAMETRIC DATA
IB-ELV =  10.000 OB-ELV = 5.000
BOFLAP = 000 SPDBRK = -000
RUDDER = 000 SILTS = -000
MACH = 1550 RN/L = 3.200
-5.00/ .00
cYrL CYNL CYNFL CBLFL
~00040  -.00320  -.00330 _00060
00050 -60290 00290 -.00040
‘01250  -.0051C  -.00500 -00130
- 00280 100100 00090 -.00020
- 00810 160580 00570  -.00120
01620 -.00770  -.00770 -00150
- p2uu2 -00823 .00806  -.00196
(RENV4O) € 10 MAY 80
PARAMETRIC DATA
IB-ELV =  10.000 OB-ELV = 5.000
BOFLAP = 006 SPDBRK = -000
RUDDER = 000, SILTS = 1.000
MACH = 300 RN/L = 3.500
-5.00/ 5.00
CYrFL CYNL CYNFL CBLFL
J38820 -.16170  -.15880 _05140
21640 . -.09120  -.0B8S10 _02880
-.02400 01040 01030 -.00270
- 21830 -09590 ‘09380  -.03080
- 36050 S15430 15150 -.04930
-00000 -000C0 .00000 -00000
-5.00/ 5.00 '
CYFL CYNL CYNFL CBLFL
40890 -.17450  -.17230 -06150
23160  -.09860  -.09660 -03560
100140 -00050 -00040 .00030
- 21010 -09420 109230 -.03340
- 36040 15850 15630 -.05700
-00000 -00000 -00000 -00000



DATE 05 AUG 80

SREF
LREF
BREF
SCALE

2690.
1290.
1290.

H R

ALPHAQ
6.308
.5.880
6.112
5.572
5.788

SREF
LREF
BREF
SCALE

2680.
1290.
1290.

WO

AlLPHAOD
-10.091
-10.087

-8.310

ALPHAO
10.042

9.871
10.01t5

REFERENCE DATA

0000 SQ.FT.
3000 INCHES
2900 INCHES

.C-00

RU

BETAO
-9.380
=5.655
T 6B3”
6.053
10.128
GRADIENT

XMRP
YMRP
ZMRP

N NO.

CNL

.33202
.30u40
. 32650

. .33270

.34810
.000co

REFERENCE DATA

0000 SQ.FT. XMRP
3000 INCHES  YMRP
3000 INCHES  ZMRP
.0200
RUN NO.
BETAQ CNL
-6.034 -.527%0
. 359 -.57710
6.266 - ~.55210
GRADIENT .00000
RUN NO.
BETAQ CHL
-5.845 .55260
- .a22 .53850
6.282 .58130
GRADIENT .00000

o

- 1A1S6A FORCE DATA WITH FLOW ANGULARITY CCRRECT {ON

TALSBA, AEDC PWT 1BT-470, O T S WSILTS

976.000
.000
400.000

865/ 0

CNFL
.31050

Q. IN.
0 IN.
g0 IN.

RN/L

28410

.30880
.31230
. 32700
.00000

XT
YT
ral

= c.67
CAL

.2¢5360
25230 .

25020

.25190
.€9960
.goooo

GRADIENT

CAFL
.07550
07970 .

08810

. 07730
.08000
.00000

[ALB6A, AEDC PWT 16T-470, O T S

g976.000

0 IN.

XT

L0000 IN, YT
400.0000 IN. ZT7

851/ O

CNFL
-.54200
-.59360
-.57790

.00000

866/ 0

CNFL
.53430
.52110
/56200
.00000

RN/L

RN/L

= 2.7

CAL

.26540
.26880
.27060
.00000

= 2.66

CAL

.23550
.23580
.22850
.00000

GRADIENT

CAFL

. 06960
.05310
.03360
.00000

GRADIENT

CAFL
.07590
.07320
.080990
.00000

INTERVAL =

CLMFL
-. 13540
11720
S12550
w210
. 15540
.00000

| I I}

WISILTS

INTERVAL =

CLMFL
. 16240
. 1888640
. 18720
00000

INTERVAL =

CLMFL
-.22000
-.20870
-.23960

.00000

PAGE 19
(RBNV40) (10 MAY 80 )
PARAMETRIC DATA
IB-ELV = 10.000 O0B-ELV = 5.000
BOFLAP = .000 SPDBRK = .000
RUDDER = .000 SILTS = 1.000
MACH = .300 RN/L = 3.500
-5.00/ 5.00
CYFL CYNL CYNFL CBLFL
40200 -.17910 -.17780 .07600
. .2e870 -. 10490 -..1.0390 .04410
01300 .+ -:01100 =.01100 * 00310
-.21390 . 09240 .09030 -. 04020
-.37100 . 16090 . 185940 ~.06890
.000co .00008 .00000 .00000
(RBNV413 (10 MAY 80 )
PARAMETRIC DATA
IB-ELV = 10,000 OB-ELV = 5.000
BOFLAP = .000 SPDBRK = .000
RUDDER = .00  SILTS = 1.000
MACH = .200  AN/L = 3.500
-5.00/ 5.00
CYFL CYNL CYNFL CBLFL
.24700 -.10750 -.10%20 .0e8s0
-.01220 .00580 .00%78 -.00030
-.22430 . 09850 .09600 -.02520
00000 .00000 .00000 .00000
-5.00/ 5.00
CYFL CYNL CYNFL CBLFL
.22760 -.10090 -.098970 . 04860
.01i90 -.0il190 -.01200 .00310
-.20030 .08070 07950 ~.04240
.00000 .00000 .00000 .00000



DATE 0S5 AUG 80

SREF
LREF
BREF
SCALE

ALPHAQ
-8.
=g
-8.
-8.
-7.
-7.
-8.

ALPHAD
-5,
-6.
-5.
-6.
~B.
-5.
-5.

ALPHAO
=L,
4.
.24
=-3.
-3.
-3.
-3.

-4

2680.0000 SG.FT.
1290.3000 INCHES
1280.3000 INCHES

o3
204,
073
198
g6t

808
047

177
117
974
102
078
857
838

175
253

Q7?
736
913
186

REFERENCE DATA

.gz00

BETAQ
-7.718

=5.827.

-3.782
.32
4.15Y4
6.039
8.247
GRADIENT

BETAC
-7.939
-5.788
~-3.847
-060
L4.270
6.111
8.3203
GRADIENT

BETAC
~-8.137
-6.1c28
-3.918
211
Y4.128
5.:0%4
8.019
GRADIENT

RUI

(I I I |

‘RUI

XMRP
YMRP
ZMRP

N NO.

CNL

.43230
43840
L43200
.46050
42780
41600
-43570
. 00044

N NO. -

ONL
.30380
.30790
-31040
.32730
.31430
.30130
.2g880
.ooo43

RUN NO.

I T SR I I B

CNL

. 18960
.20430
.20680
- 19280

17570

17710
.17230

TA1S6A FORCE DATA WITH FLOW ANGULARITY CORRECTION

867/

| I T T O A A |

868/

869/

[ T I N R |

.00387

IA1SBA, AEDC PWT |B6T-470, O T S MW/SILTS

.qoo

0

CNFL-
L45%30

48140

48510
.48180
44860
43870
. 45980
.000861

o

CNFL

. 32750
. 33080
. 33280
.34830
. 33600
. 32390
.32210
.00035

g

CNFL

.21300
.22750
.2e870
.€1300
. 19680
. 18900
- 18470
.003386

876.0000 IN.

G IN.

400.0000 IN.

RN/L

- RNZL -

RN/L

XT
YT
ral

= 3.80

CAL
.28670
27980
28550
.28400
.28780
28540
.28580
.000c8

3.50

CAL

.oB410
.e8530
.cB8680
.28300
.28750
.c8820
.28770
.00009

= 3.50
CAL
.28430
.28550
.28750
.28360
.28920
.28890

.28900
.60020

GRADIENT INTERVAL =

CAFL -
.06510

L 08730

.083860
.gsslo
. 08660
.02180
.08180
.00087

CafFL

-09020
.09530
-09310
.09840
.10070
.09860
.09370

.00020

GRADIENT INTERVAL =

CAFL
. 08440
.10130
. 10470
. 10380
10770
.10510
.10380
.00037

CLMFL
.12320
el
. 12760
. 14800
- . 12880
.12200
.1303290
.00023

- GRADIENT - INTERVAL

C_MFL
07490
.08010
.08510
.08940
.08060
.08340
.0Be40
. 00064

CLMFL
.03480
04370
. 04800
05140
. 04440
.04 160
.03830
-.000u4

[ I I I |

(RBNV42) 4

PARAMETRIC DATA

IB-ELV =
BDFLAP =
RUDDER =
MACH =
-5.00/ 5.00
CYFL CYNL
.32510  -.13820
-.23910  -.10240
155307 -.06640
01430 .00720
. 15860 . 06880
.23280 .10190
.31810 .13790
.03933 .01705
-5.00/ 5.00
CYFL CYNL
.32600  -.13820
23100  -.09870
14410 -.06150
.00670 .00270
. 15950 06940
.22910 .19020
.31180 .13480
.03739 01612
-5.00/ 5.00
CYFL CYNL
.32800  -.13800
.23920  -.10150
14260  -.06040
.01340 .00610
. 15020 . 06480
.22730 .09800
.30260 .13200
03640 .01556

10.000  OB-ELV
.00 SPDBRK
.000 SILTS
.600  RN/L

CYNFL
-. 13490
-.10010
~. 08500

.00720

.06760

.08s80

. 13500

.01872

4]

YNFL
=. 13540
-.09640
-.06020
.00270
- 06800
.08810
. 13220
.0157%

CYNFL
~. ] 3640
-.08830
-.05810

. 00580

.06350

.09700

. 12960

.01524

PAGE
10 MAY

CBLFL
.03220

02750
.01710
.00160
.g1840
.02830
.03830
.004u47

L T B S |

CBLFL
04210
. 02940
.01780
.00050
.02050
.03070
04130
.oo472

| I O N |

CBLFL
. 04540
.03300
.01870
-00180
.g2170
.03340
.0u390
.00502

20
80 )

5.000

.000
1.000
3.500



DATE 05

SREF
LREF
BREF
SCALE

n e n

AUG 80
REFERENCE DATA
2690,0000 5Q.FT.  XMRP
1290.3000 INCHES  YMRP
1290.3000 INCHES  2ZMRP
.0200
RUN NO.
ALPHAO  BETAD CNL
-.372 -8.790 .01600
-, 357 26,657 < 00170
-.3u2 -4.603  -.00820
-.303 -.391  ~-.00960
<27 3,723 .01880
-.265 5. 794 .02200
-.263 7.882 .02700
GRADIENT .00293
“RUN"NG.
ALPHAO  BETAC CNL -
4,130 -7.788 .24870
W, 227 -5.976 *.25800
3.952 -3.829 .23700
4,097  -.000 .24860
3.938 4. 125 .26220
3.808 6.166 .26770
3.679 7.918 .25490
GRADIENT .00317
RUN ‘NO.
ALPHAD  BETAO CNL
6.274 -8.006  .38100
6.155 - ~5.963 .37150
6.263 -3.868 .28350
5.834 .202 . 35360
5.841 4,115 . 36920
5.930 6.270 . 38600
5.614 . 7.985 37410
GRADIENT  ~-.00IB3

IA1S6A FORCE DATA W!TH FLOW ANGULARITY CORRECTION

1AISBA, AEDC PWT 16T-470, 0 T S W/SILTS

976.000

870/ ¢Q

‘CNFL
-01270

.02810
.02890
.00320
.00080
.00480
.00310

LI S B N |

B71/-0

CNFL
.22730
~.23730
.21660
.22960
.c4300

.0e330 -

0 IN;
.0000 IN.
400.0000 IN.

RN/L

RN/L

.24700
.23350

.00232
872/ ¢

CNFL

. 25980
.35060
. 36340

RN/L

. 23460

. 35000

. 36540

. 35270
-.00171

(RBNVYZ?

PARAMETRIC DATA

xT [B-ELV =
Yy BOFLAP =
ZT RUDDER =
MACH =
= 3.50 GRADIENT INTERVAL = -5.00/ 5.00
CAL CAFL CLMFL CYFL CYNL
- .28e40 .08570 -.03480C . 35790 -. 15480
~ 28eR0 STOTSG 7 ~u025890 $26300 | -~ 1H30
.28380 . 10840 -.020%0° .17780 " -,07830
.28090 . 10790 -.01350 .00810 -.00350
.28410 . 11060 -.02730 -. 13930 . 06280
.28440 .10790 -.03220 -.21760 .08790
.28600 . 10430 -. 03640 -.293900 . 13320
.00003 .00026 -.00081 -.03809 .01695
= - -3:90 - - GRADIENT -INTERVAL -5.00/ -5.00
CAL CAFL CLMFL CYFL CYNL
27010 .09400 - 11790 .32530 -. 14630
.26730 .09840 -.11870 24240 -.11040
.26230 .09700 -.10680 . 16080 -. 07480
.26480 . 10000 -. 10780 .01030 -.00830
.26820 . 10000 -.1'1930 -. 14690 .06320
.2bB40 .08710 -.12480 -.22760 .10120
.27030 .09650 -.12160 -.29740 . 13240
-.00013 .00G37 ~.00158 -.03868 .01735
= 3.90 GRADIENT INTERVAL = -5.00/ 5.00
CAL CAFL - ‘CLMFL CYFL CYNL |
.25800 .08550 -.:17030 . 32920 -. 14810
.26060 .08010 -. 16360 .24730 ~-. 11240
.260190 .08130 -. 16510 . 15870 -.07350
.25990 .08250 -. 14710 ~.00270 -.00210
.e5780 .09040 -. 15950 ~-. 14100 .05950
.25880 .099010 -. 7050 - ~.2e880 . 10090
©..c26ecll .08840 -. 16860 ~.29600 .13160
-.00029 -.00011 .00073 -.03768 .01667

10,000 OB-ELV
.000  SPDBRK
.000  SILTS
.B600  RN/L

CYNFL
-. 15260
-.11210
-.07860
-.003%0

.06140

.08600

.13100

.01658

CYNFL
=-. 14470
-.10890
-.07380
-.00840

.06210

.08960

13040

.01708

CYNFL
-. 14670
-y
-.07250
-.00210

.0585%0

. 09950

. 12970

.01642

PAGE

CBLFL

. 05400
. 04020
.02720
.60070
.02230
.03500
.04770
.00595

CBLFL
.05840
.044 30
.02830
.00210

.04200
.05350
.00698

L I |

CBLFL

. 06300
L0440
.03140
.00010
.02720
. 0u45g
. 05680
.00734

al

€ 10 MAY 80 )

5.000

.000
1.000
3.500

. 02660



DATE 05

AUG 80

REFERENCE DATA

HNnA

SREF = 2690.0000 SQ.FT.  XMRP
LREF = 1290.3000 [NCHES  YMRP
BREF = 1290.3000 INCHES  ZMRP
SCALE = .0200
RUN NO.
ALPHAO  BETAO ges
8.126 -7.971 .48530
-8:003.  *=5v692. . -.48970
7.988 -3.728 .48580
8.046 165 .47380
7.840 4. 160 .43010
7.965 6.229 .50730
- 7.842 8.218 .49990
GRADIENT .00055
REFERENCE DATA
SREF = 2690.0000 SQ.FT.  XMRP
LREF - = 1290.3000 INCHES  YMRP
BREF = 1280.3000 INCHES ZMRP
SCALE = .0200
RUN NO.
ALPHAO  BETAO CNL
-8.320 -6.125 ~ -.45880
-8.413 -3.880.  ~.u46830
-8.113 248 -.47350
-8.023 4.302  -.u4010
-7.956 6.209.  -.42640
GRADIENT .00343
RUN NO.
ALPHAG  BETAO CNL
-6.193 -5.894  -.31600
-6.103 -3.865  -.31550
-6.214 J135 -.33760
-5.908 4.136  -.30110
-5.930 6.364  -.30460
' GRADIENT .00180

[A156A FORCE DATA WITH FLOW ANGULARITY CORRECTION

1A1S6A, AEDC PWT 16T-470, 0 T & W/SILTS

876.000
.000
400.000

873/ 0

CNFL

47350
46830
46600
46070
47090
48670
47880
.00063

0 IN.
0 IN.
0 IN.

RN/L

X7
YT
27
= 3.50  GRADIENT INTERVAL =
CAL CAFL CLMFL
.24850 07140 - 21410
24900 ;08250 - ~.20960
.24990 .08350  -.20460
.25100 .08240  -.19580
.24940 .08410  -.20650
.24890 .07870  -.21850
.24920 .07470  -.21870
-.00006 .00008  ~.00025
IA1SBA, AEDC PWT 16T-470, 0 T & wW/SILTS

996.000
.000
400.000

874/ 0

CNFL
-.482390
-.49230
-.49520
-.46330
-.46040

.00353

B75/ ©

CNFL

. 33380
. 33850
. 35880
.32340
.328%0
.00189

I |

0 IN.
0 IN.
0 IN.

RN/L

RN/L

X7
YT
zT

= 3.50

CAL
.30930
.31510
.30970
.31330
.31170
=.00015

= 3.50

CAL

.31110
.31350
. 30590
.31190
.31230

-=,00020

GRADIENT INTERVAL

CAFL

-1i210
-11570
1470

-~ 11680

. 11490
.00013

CLMFL
.13020
. 13940
.15360
.12830
.12330

-.0013u4

GRADIENT INTERVAL

CAFL

.11670
. 12340
.11760
. 124w
- 11850
.0o0i3

CLMFL
.07950
-08520
.10250
-08150
.07800
-.000u46

PAGE - 22
(RBNVH2) (10 MAY 80 )
PARAMETRIC DATA
IB-ELV =  10.000 OB-ELV = 5.000
BOFLAP = 000  SPDBRK = -000
RUDDER = .000  SILTS = 1.000
MACH = 600  RN/L = 2.500
-5.00/ 5.00 '
CYFL CYNL CYNFL CBLFL
32060 -.1%160  -. 14040 . 06450
22460 - .10000 . ~-.09880 . . ... 04SE0
A4i30  ~.06240  ~-.06150 .02850
.00470  -.00510  -.00520 .00150
- 13770 .056320 05530  -.02770
-.21210 .090320 -08830  -.0u350
-.29750 .12980 12840 -.05380
-.03537 .01505 .01481 -.00725
LRBNVM3) ¢ 10 MAY 80
PARAMETR!IC DATA
IB-ELV = 16.000 OB-ELV = 5.000
BOFLAP = .000 SPDBRK = -000
RUDDER = .000 SILTS = 1.000
MACH = 800 RNJL = 3.500
-5.00/ 5.00
CYFL CYNL CYNFL CBLFL
27280  -.12000  -.11720 .03080
.17020  -.07510  -.07380 .61770
-.00200 .00070 .00080 .00050
-.17320 -07700 07570  ~-.01890
- 25400 11220 .11000  ~-.02960
-.04187 .01859 01825  -.00447
-5.00/ 5.00
CYFL CYNL CYNFL CBLFL
25750  -.11330  -.11070 .03140
15950  -.07070  -.06920 .o1860
- .00520 .00110 .00130 .00020
-. 15890 -07000 06870  -.01960
-.25270 11150 10920  -.03280
-.03979 01759 01724 -.00477



DATE 05 AUG BO

SREF
LREF
BREF

nononn

ALPHAO
~4.122
Sl ] T
-4.296
-3.794
-3.859

AL PHAC
-.405
~-.384
L341
.291
.283

ALPHAO
4.072
4.020-
3.768
3.638
3.833

ALPHAQ
6.131
5.812 .

5.708 -

5.831
5.718

REFERENCE DATA

©630.9000 5Q.FT.
1290.3000 INCHES
1290.3000 INCHES
SCALE .

0200

BETAC
-5.859

S 3836

. 380
4.109
6.17

GRADIENT

-BETAD
~-5.884
-4%.775

-.555
2.683
5.775%

GRADIENT

BETAO
-5.795
-2.90%
.170
"3.968
6.171
GRADIENT

BETAO

-5.815
-3.671
.237

. 4,132
5.964%
GRAD!'ENT

. XMRP
YMRP
ZMRP

RUN NO.

CNL
-.18270
== 1eB70
-.,20840
-, 16820
-. 16680

.003u45

RUN NG.

.. .CNL

.019990
.01170
.00480
.03550
.04380
.pozee

RUN NO.

CNL
.29160
.29090
27710
.28980
. 30450

-.00018

RUN NO.

CNL
.42080

.Lpr20°

.40530
.42430
42010
.00219

HoHu

TA1S6A FORCE DATA WITH FLOW ANGULAR!TY CORRECTION

IAIS6A, AEDC PWT 16T-470, 0 T S W/SILTS

976.000

876/ 0  RN/L = . 3.50
CNFL CAL
-. 21640 .31060
~121920 .- - 31180 -
-.22890 .30370
-.19010 . 30960
-.18970 .21040
00353 - -.00022
877/.0  RN/L = . 3.50 .
. CNFL CAL
-.00300 . 30640
-.00980 . 30450
-.01520 ,29450
.01470 .30190
.02230 - .30600
.00290  -.00031
878/ 0. RN/L =  3.50
CNFL CAL
.26980 .29190
.27040 . 28990
. 25690 .28260
.26330 . 28730
,28270 .29110
-.00018  -.00027
879/ 0 RN/L = .50
CNFL CAL
. 39860 .28730
. 38640 .28500
.38540 . .27870
.40400 .28160
.29880 .28540
.00225  -.0004d4

0 IN. XT

L0000 IN. YT
400.0000 IN. 2T

GRADIENT

CAFL
. 12080

RN V=Y | R

. 12380
. 12570
. 12560
.60007

GRADIENT

CAFL

. 12050
.1e7eo
. 12280
. 18650
.12900
.00008

GRADIENT
CAFL

.11620
.11elo0

11530

11700
11490
.0001%

GRADIENT

CAFL

.11q00
11250
- 11300
.11280
.11280
L0000

]

INTERVAL

CLMFL
. 03660

04290

. 05450
.032640
.03130
-.00074

INTERVAL

LCLMEL

-.042%0
-.33650
- 02640
.04400
.05020
.0o089

INTERVAL

CLMFL
-. 14470
Lluiug
. 12830
14180
. 15060
.00003

INTERVAL

CLMFL
-. 19520
-.18710
.18180
. 19380
. 1942
.oooss

PAGE 23
(RBNV4Z)  ( 10 MAY 80 )
PARAMETRIC DATA
{B-ELV = _ 10.000 OB-ELV = 5.000
BOFLAP = 000 SPDBRK = .000
RUDDER = 000 - SILTS = 1.000
MACH = 800 RN/L - = 3.500
-5.00/ 5.00
CYFL CYNL CYNFL CBLFL
24400 -.10730  -.10490 .02280
.15230 -.-.06810 = .-.06660 - . .,01960
‘01820 © .00620 .00600  -.00130
.15700 . 06890 06750  -.02160
24120 - 10650 10440 -.03420
.03903 ;01725 - .01683  -.00518
-5.00/ 5.00 '
CYFL CCYNL CYNFL CBLFL
29120  -.12910  -.12690 . 04380
19630  -.08950  ~-.08780 .02340
01740 -.00920  -.00900 -00230
14780 . 06630 06490  ~.02250
.23770 -10780 110580  -.03700
.04688 .01842 01805  -.006!Y
-5.00/ 5.00
CYFL CYNL CYNFL CBLFL
“25480 -.11560 - 11400 . 04630
17270  -.07980  -.07870 .03150
[00S60  -.00750  -.00750 .00210
. 14270 .06310 J06130  -.02560
24130 -10930 110730  -.043S0
. 04006 01815 01785  ~-.00725
-5.00/ .00
cYFL CYNL . CYNFL CBLFL -
25380  -.11620  -.11470 - Q4660
15940 -.07420  -.07320 - .02980
00010 -.00310  -.00320 - 00060
- 14780 . 06390 06270  -.02670
-23180 -10500 10250  -.04280
.03937 .61770 p1742  -.0072%

e



DATE 05

SREF
LREF
BREF
SCALE

omoHoHn

AUG 80

c680.0000 SQ.FT.
1290.3000 INCHES
1290.3000 INCHES

© ALPHAD

8.312
8.309
8.093
7.983
7.946

ALPHAO
6117
6.284
6,10t
6.038

-6. 124

ALPHAC

- =4.,268
=4.162

4.197
3.912

-3.796

ALPHAQ
-.435
406
.357
. 306
. 306

| I I |

REFERENCE DATA

.0200

BETAC
-5.080
37820
.286
4.299
6.205
GRADIENT

BETAO
~53.816
-3.992
.oue
4,340
5.348
GRADIENT

BETAO
-6.189
~-3.882
.246
4,303
‘6.101
GRADIENT

BETAO
-6.931

-4.83!

-.518
3.667
5.770
GRADIENT

XMRP
YMRP
ZMRP

RUN NO.

CNL

.48u40
.50330
.51190
.48100
47920
.poz72

RUN NO.

CNL
-.338u0
.35920

.34070
.35170
.00225

RUN NO,

CNL
-.21840
.21660
.22530
18310
. 18770
-.oocEs

RUN NO.

CNL

.01170
.00850
.00540
. 03490
03420
.00297

-36200 ¢

1A156A FORCE DATA WITH FLOW ANGULARITY CORRECTION

. AEDC PWT 1BT-470, U T S

1A15BA
976.0000 IN. XT
.0000 IN. YT
400.0000 IN. 2T
880/ 0  RN/L =  3.50
CNFL CAL
- .52060 35560
- 152900 35810
- .53530 35250
-.50570 .35530
- 50550 .35820
.00285  -.00035
881/ 0 RW/L = 3.50
" CNFL. CAL
- 36490 £35630
-.38410 .35490
-.38480 -34680
- .26500 .35280
- 37740 -35550
.00232  -~.00023
882/ 0  RN/L =  3.50
CNFL CAL
- 24450 . 35620
- 24120 .35180
- 24810 .33950
-.21740 . 24820
- 21290 .35110
00283 -.00045
883/ 0 RN/L = 3.50
CNFL cAL
-.01310 .35100
-.01400.  .34630
-.01540 .32799
.01260 .33810
-01060 -35390
- 00038

.00311

GRADIENT

CAFL

. 14350
STH550
L Tu430
. 14830
. 14630
. 00034

GRADIENT

- CAFL

14720
19340
14670
- 15360
. 15250
-00004

GRADIENT

CAFL

. 14970
. 15350
. 15000
- 19480
.15440
-go0got6

GRADIENT

CAFL

. 15290
. 15530
. 14810
. 153260
- 15480
~.0002!

1

!

W/SILTS

NTERVAL

CLMFL

. 15580
S16530
. 18080

15760

. 15410
.00033

NTERVAL

CLMFL
.08770
. 10980
12230
. 10720
.108e0
.00036

NTERVAL

CLMFL

.05420
.05830
.07080

05420

1

05010
.00049

NTERVAL

CLMFL

.03350
.03080C
.02520
.04170
.04190
.001e7

H

n

"

I8-ELV =
BOFLAP =
RUDDER =
MACH =

-5.00/ 5.00

CYFL CYNL
.28180  -.12350
SIT410 . -107520
-.00790°  .00260
-.18040 .07390
- . 26480 . 11660
- . 04366 .01810
-5.00/ 5.00

CYFL CYNL
.26920  -.11820
.17820  -.07860
00130 -.00250
-. 17840 07740
-.26480 11510
-.04279 .01872
-5.00/ 5.00

CYFL CYNL
.27590  -.12010
16618 -.07250
-.00740 .00100
-. 17420 Q7410
-.25100 . 10800
-.04157 .01791
-5.00/ 5.00

CYFL CYNL
.P9810 - -.13090
.20680  -.09310
.01700  -.00810
-. 15090 .06730
-.23990 . 10690
~. 04210 .01888

(RBN

vas) ot

PARAMETRIC DATA

10.000
.0ao
.0C0
.sae

c

-

OB-ELV
SPDBRK
SILTS
RN/L

YNFL
12110
07400

.00280
.07870
L1460
.o1eel

TCYNFL

.

11700
07740
00230

.07610
11290
.018ue

c

YNFL
11780
07140

.00100
.07280
. 10800
.01762

c

YNFL
12910
09150
60730

.06B610
. 10520

.01855

PAGE
10 MAY

CaLFL
.03130
{1760
.00080
-.01870
~.02980
-.00uu47

CBLFL
.03270
. 02040
.00150
-.02090
-.03300
-.00486

CBLFL

.03630

.02070
-.00010
-.02360
-.03840
-.0054}

CBLFL

24
80

5.000

.000
1.000
3.500

.04530

.03150
.00230
-.02340
-.03730

- .00846



DATE 05 AUG 80 -

SREF
LREF
BREF
SCALE

<690
1290
1290

ALPHAQ
-4.317
4,232
Rl X0 Rl
-3.888
-4.059

ALPHAD

- 452 .

422
. 367
L34
.313

[

ALPHAO
4.030
3.878
3.700
3.828

3.780

REFERENCE DATA

.0000 SQ.FT,
-3000 INCHES
.3000 INCHES

.0200

BETAQ
-6.270
-4.005

4.287
6.259
GRADIENT

- BETAQ
~=6.978
-4.828
-.566
3.685
5.781
GRADIENT

BETAO
-5.635%
-3.794
.e20
4.057
6.076
GRADIENT

XMRP
YMRP
ZMRP

RUN NO.

CNL
.234390
.23700

.20970
.21680
.00324

RUN NO.
CNL

L233%0

--01090-

.00440
-.00080
.0e880
.03130
.00286

RUN NO.

CNL
.28570
.27860
.27580
.30160
.29580
.00230

: [AISGA‘FdRCE DATA WITH FLOW ANGULARITY CORRECTION

1A156A, AEDC PWT I16T7-470., 0 T S W/SILTS

976.0000 IN,
.0000 IN.
4+00.0000 [N,

887/ 0O RN7L

CNFL .
-.26e270
-.c6330
=.'29860
-.23630
-.24500
.00321

888/ 0 RN/L

CNFL
-.017i0
-.02190
~.02390

.00280

,00470

.00302

883/ 0 RN/L

CNFL
.c6080
.e9500
25120
27710
263960
.00278 -

XT -
YT
ZT

= 3.50
LAL

. 39870
.39930
39060
.39750
.40080
-.00026

= 3.50

CAL
.39730
..33320
. 38020
.38870
. 33450
-.00053

= 3,80

CAL
.38430
.37850
. 36930
37600
. 38320
-.00033

GRADIENT

CAFL
.18180
. 18420
J17e30
. 18320
.18170
-.00014

GRADIENT

CAFL
173810
. 18070
. 17900
.18190
.18310 .
.00014

GRADIENT

CAFL
17470
. 17480
. 16840
. 17290
. 17460
-.00025

INTERVAL =

CLMFL
. 06750
.07290
208410
06340
- 06760
-.00036

INTERVAL

CLMFL
.02320
.J1560

00550
.023220
.02670
.00088

INTERVAL

CLMFL

. 13060
. 12970
. 13060
. 14030
.13%920
.00134

(RBNVY5) {

PARAMETRIC DATA

{B-ELV =
BOFLAP =
RUDDER =
MACH =
-5.00/ 5.00
CYFL CYNL
.28550 -.12360
. 17360 -.07430
= 01580 ... . .00470
-. 18010~ .07780
- .26830 11670
-. 04266 .01831
~5.00/ 5.00
CYFL CYNL
.30330 -. 123850
.20270 -.08790 -
.01880 -.00860
-. 15420 -06330
-.24770 .11000Q
-.0418¢2 .01847
-5.00/. 5.00
CYFL - CYNL
.254e0 -.10970
. 17000 -.07330
.00i80 -.00120
-. 15530 06610
~.co4880 .10670
=-. 0414y 01776

10.000 O0B-ELV
.000  SPDBRK
.000 SILTS
.950  RN/L

CYNFL
=-.12120
-.07310

. 00460
.07610
L1430
.01799

CYNFL
-. 12700
-.08600
-.00830

.06770

.10780

.01805

CYNFL
--.10800
-.07210
-.00140
.06470
. 10450
L01743

[

PAGE

26

10 MAY 80 )

CBLFL
.03760
.02160

.024e20
.03710
:00551

CBLFL
. 04660
.03130
.00250
-.02490
=.040u40
-.00660

CBLFL
04410
.02830
.00100

-.02550
-. 04220
-.00693

5.000

.000
1.000
3.500

+0007¢ -



DATE 05 AUG 80 TA1S6A FORCE DATA WITH FLOW ANGULARITY CORRECTION . PAGE 25

[A1EBA, AEDC PWT 16T-470, 0 T § W/SILTS (RENVH4Y)  ( 10 MAY 80
REFERENCE DATA .  PARAMETRIC DATA
SREF = 2690.0000 SQ.FT.  XMRP =  §76.0000 IN. XT : | 1@-ELV = 10.000 O0B-ELV =  5.000
LREF = 1290.3000 INCHES YMRP = .0000 IN. YT BOFLAP = .000  SPDBRK = .000
BREF = 1290.3000 INCHES IMRP = 400.0000 IN. ZT RUDDER = . 000 SILTS = 1.000
SCALE = .0200 | MACH = 800 RN/L = 3.500
RUN NG. 884/ 0  RN/L = 3.50  GRADIENT INTERVAL = -5.00/ 5.00
ALPHAO  BETAO CNL CNFL CAL . CAFL CLMFL CYFL CYNL CYNFL CBLFL
4.009 -5.71% .23100 .26750 ‘33860~ .15Q40  -.14160 L5710 -.11380  -.11240 -04390
3.883 .-3:867 - ..28970 . :26760 33460 - . 14810 . - 14230 17540 -.07980  -.07890 - - .02390
3.799 L1563 28570 .26580 32250 14360 -.14030 00860 ~ ~-.00590  ~-.00S80 :00190
3.718 3.965 .29700 .27480 .32080  .14760  -.148B0  -.15120 -0B710 06600  -.02520
3.633 5.901 .28830 26430 (33760 .14790 -.14370  -.24150 .16720 10540 -.04020
GRAC IENT .00032 .00081  -.0N051  -.00007  -.0003%  -.04170 .01875 .01856  -.00704
{A1S6A, AEDC PWT 16T-470, 0 T S W/SILTS ‘ (RENVYS)  ( 10 MAY BO )
REFERENCE DATA - PARAMETRIC DATA
SREF .= 2690.0000 SO.FT. XMRP =  976.0000 IN. XT IB-ELV =  10.000 OB-ELV = 5.000
LREF = 1290.2000 INCHES YMRP = .0000 IN. YT BOFLAP = .000  SPDBRK = .000
BREF = 1290.3000 INCHES ZMRP =  400.00C0 IN. 2T , RUDDER = 000 SILTS = i.000
SCALE = .0209 , MACH = 850 RN/L = 3.500
RUN NO. 885/ 0  RN/L = 3.50  GRADIENT INTERVAL = -5.00/ 5.00
ALPHAO  BETAO - CNL CNFL CAL CAFL CLMFL cYFL CYNL CYNFL CBLFL
-8.385 -6.134  -.52490  -.55420 -40130 -17230 -17150 .30400  -.13510  -.13260 .03480
-8.374 -3.850 -.52960  -:55820 140330 .17520 - 17700 18600 -.08040  -.07920 .01960
-8.059 .201  -.52860  -.55280 39960 (17310 . 18600 .00370  -.00260 - -.00260 .00240
-7.981 4.275  -.50360  -.53170 40200 17500 17100 -.18890 .0B4S0  .08380  ~.01980
-7.931 6.166  -.50420  -.53350 40210 . 17370 16730 -.28220 .12780 12570 ~-.03190
: GRADIENT .D0320 00226 -.00023  -.00002  -.00074  -.O0ME14 .02035 .02006  -.00485
| RUN NO. 886/ 0  RN/L = 3.50  GRADIENT INTERVAL = -5.00/ 5.00 _
ALPHAQ BETAD CNL CNFL CAL CAFL - CLMFL CYFL CYNL CYNFL CBLFL
-6.186 -5.886 -.35430 -.38350 .38230 - .16400 . 10830 27550 -.12150 -.11930 .03360
-6.104 -3.866  -.36180  -.28910 40110 .18240 11540 17560  -.07620  -.07510 .02030
-6.229 .088°  -.38360  -.40920 .39600 -17570 .13270 .00140  -.00230  -.00230 .00210
-5.890 4177 -.34860  -.37600 140090 -18050 11620 -.18150 .08030 07310 -.02150
-.35640  -.38570 40230 17710 11600 -.28100 . 12500 12270 -.03540

~5.9863 6.370
. GRADIENT .00168 .o0187 -.00002 ~.00023 .0goos ~. Oukug .01946 .01818 -.03528



DATE 05 AUG 80

SREF
LREF
BREF
SCALE

ibuonn

ALPHAD
-8.384

@01
-8.208

-8.110
-8.047

ALPHAQD .

- =-6.309
~6.249
-6.076
-6.13%
-5.824

ALPHAD
-4.192
~4.435
=4%.347
~4.040
-3.833

ALPHAD
. =497
L4B4
.408
. 352
.34y

REFERENCE DATA

2690.0000 SQ.FT,
1290.3000 INCHES
1290.3000 INCHES

.0200

BETAO
-6.044
%918

. 356
4.340
6.2u43
GRADIENT

"BETAQ
-6.1086
-3.882

. 168
4.331
B6.21e

GRADIENT

BETAQ
-5.878
-4.131
164

. 4.363

" 6.e21
GRADIENT

BETAD
" -6.991
-4.863
-.590
3.655
5,735
GRADIENT

XMRP
YMRP
ZMRP

RUN NO.

CNL
-.58520

5480

-.58840
-.57830
~.57120

.00183

RUN NO.

. CNL
-.41130
~.41860
-.42050
-. %1840
-.38970

TA1S6A FORCE DATA WITH FLOW ANGULARITY CORRECTION

9

itonow

Y

832/

]

893/

| I S Y S|

.00039

RUN NO.

‘CNL
-.c6180
-.28550
-.28910
-.25670
-.23450

.00337

RUN NO.

CONL
-.00120
-.00930
-, 01460
.00840
.01600
.00219

884/

895/

LI T B A |

IAISEA, AEDC PWT 168T-470, O T S

76.0000 IN. XT
.0000 M, YT

00.0000 IN. ZT

0 -RN/L = 3,50
CNFL LAL
.62150 .50210
63100 :-:50860
62270 51120
.61300  .S0760
.B0610 .50500
.00218  -.00011

0 RN/L = 3.50
CNFL " CAL
44810 51000
45470 51130
45480 .50800
44940 .50750
42400 .50330
.00064 -.00046

6  RN/L = 3.50
CNFL CAL
.2ae40 .50900
.32160 51010
.32400 51010
.29080 .50920
.26810 .50720
.00361 -.0001!

0 RN/L = 3.50
ENFL " CAL
;03840 .50820
. 04580 .50780 .
. 04890 .50540
. 02450 51270
.01840 51440
.00250 .00057

GRADIENT

CAFL
.22370

22810

.23150
.23310
.22980
.0o08!

GRADIENT

CAFL

.23150
.23540
.23480
.23620
.23550
.00010

GRADIENT

CAFL
.23650

-.e4050
..23670
~.24020

.24] 30
-0000%

GRADIENT

CAFL

.23870
24170
.e3850
.24590
.eYIG0
.00048

W/SILTS

INTERVAL

CLMFL
.21970
23100
.23460
82920
.ee070
-.oacet

INTERVAL

(CLMEL
. 15720
. 18700

17880
. 17060
. 15680
.00043

INTERVAL

CLMFL
. 10560
. 12020
. 13340
11540
-10060

- =.00055

INTERVAL

CLMFL
00620
L0170
.02790
.014860
. 00640
-.00036

PAGE

27

(RBNV4E) (.10 MAY 80 )

PARAMETRIC DATA

IB-ELV =
BOFLAP =
RUDDER =
MACH =
-5.00/ 5.00
CYFL CYNL
.31100 -. 13360
c- . e0800 -~.08830
. =0005407" .0g2u40
-. 18020 .08370
-.28c10 . 12230
-.04787 .02083
-5.00/ 5.00
CYFL . - CYNL
.30140 -.l28u4Qd
. 18260 -.08180
.00340 -.00300
-.188390 .08210
-.cb3940 11620,
-. 04589 .01872
-5.00/ 5.00
CYFL CYNL
.27750 -. 11760
. 18540 -.08510
.00120 -.00e50
-. 18250 .07880
-.26760 . 11480
~. 04449 .01829
-5.00/ 5.00
CYFL CYNL
.31840 ~-. 13560
.€20%0 -.097390
.03030 -.01640
-. 15320 .06980
-.24680 . 10890
-.04387 .01969

10.000 - 0B-ELV
.000  SPDBRK
.000 SILTS

1.050  RN/L

CYNFL
-. 13080

- =, 08670
.00240
.08230

. 11980
02047

{CYNFL
~-.12%80
~-.08030
-.C0300

. 08070
.11380
.01937

CYNFL
-.11530
-.08350
- . 00260
.07720
.11250
.01892

CYNFL
~. 13330
-.08610
-.01B30
.06810
. 10670
.01928

LI 2 B

CBLFL

.03620
-.02210

.Q0110

© =.02050
- =.03270

-.00515

CBLFL
03930
. 02450
.00180
-.Q2400
-.03590
-.00%83

CBLFL

5.000

.000
1.000
3.500

04010 .

.02720
.00160
-.0e640
~.04040
-.00631

CBLFL
.05480
.03830
. 00460
~.02800
-.04410
-.00778



OATE 05 AUG 80

SREF
LREF
BREF
SCALE

26390.
1290.
1280.

Honan

ALPHAD
3.963
R 35)
3.692
3.637
3.867

REFERENCE DATA

0000.SQ.FT. XMRP
3000 INCHES YMRP
3000 INCHES  ZMRP

.0200
RUN NO.

BETAO . CL
-5.872 .27380
T =3.828 "~ 728080
. 160 .2B460
3.94] 28440
6.115 . 30080
GRADIENT .000u41

" REFERENCE DATA

SREF
LREF
BREF
SCALE

c690.
1290.
1230.

H WA

ALPHAC
-8.358
-8.433
~8.262
-8.165
-8.137

.ALPHAO
-6.235
- ~6.460
-6.219
-6.157
~-5.878

0000 SQ.FT. XMRP
3000 INCHES  YMRP
3000 INCHES ZMRP

nonow

{A156A FORCE DATA WITH FLOW ANGULARITY CORRECTION

iA1D6A, AEDC PWT 1BT-47G, 0 T S W/SILTS

276.0000 IN. XT

.0go

0 IN. YT

400.0000 IN. ZT

896/

9 RN/L = 3.50

CNFL

24580 -

.23300

.23080
.25140
. 26640
.0Q067

CAL
.50270
150080
.43400
49770
48870
-.00042

GRADIENT

CAFL
23800
23730
.23660
.24130
.23590
.00051

[A156A, AEDC PWT 16T-470, O T S

976.0000 IN. XT

.000

0 IN. YT

400.0000 IN. 2T

897/

[ R I B |

o

CNFL

L6140
.61530
.B0B40
.59700
.59710
.0g2ee

RUN NO. 898/ O

.0200 .
RUN NO.

BETAQ CNL
-6.136  ~.57700
-3.920  -.58180
215 -.57500
Y. 341 - 56430
£.282  -.56440
GRADIENT .00205

BETAG - CNL
-5.97%  -.29810
-4.022  -.41880
15 -.41280
4.333  -.33030
B.244  -.37200
GRADIENT .00341

CNFL
432110
45130
L44350
.42090
.4+0400
.00364

RN/L = 3.49

CAL .
.50810
.51040
.50810
.51060
-50680
.00002

RN/L = 3.50

CAL
.50410
.50580
.50110
.50260
-50260
-.00038

GRADIERT -

CAFL

.2u490
.24930
. 24920
.25350
.24780
.00051

GRADIENT

CAFL
25140
.25440
.25080
.25500
25130
.00007

INTERVAL =

CLMFL

. 10300
10420
.09610
11100
- 11860
.ocoss

W/SILTS

INTERVAL =

CLMFL
.21130
.21880
.22240
.21800
.21480
-.00010

INTERVAL =

CUMFL
. 14320
- 19610
. 16520
. 15130
. 14020

-.00058

(RBNV4E) t 10 MAY 80

PARAMETRIC DATA

PAGE

=]

)

1B-ELV = 10.000 OB-ELV = 5.000
BOFLAP = .000 SPDBRK = .oeo
RUDDER = .000 SILTS = 1.000
MACH = 1.050 RN/L = 3.500

-5.00/ 5.00

CYFL CYNL CYNFL CBL